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NOTES ON PISHES FROM AUSTRALIA AND LORI) HOWE 

ISLAND. 

By 

Allan R. McCulloch, Zoologist, Australian Museum. 

(Plates i-iii.) 

The IVustees of the Australian Museum have received a large and 
interesting collection of fishes from Mr. E. 11. Rainford, collected by 
him in the neighbourhood of Bowen, Queensland. 1'his includes many 
species not i)rcviously recognised from Australian waters and some 
which are regarded as new. Another equally interesting collection 
has been made by Mr. R. E. Baxter, of Lord Howe Island, and pre- 
sented by him to the Australian Museum. A few species from oa(*li of 
these collections are dealt with in the following paper. 

Fishes from Australia. 

Family Chaetodontidae. 

Ocmis Chaetodon Ijinna - rus . 

The followiiyg key to the Australian species of this genus is based 
upon examination of numerous specimens in the Australian Museum 
collections. Every endeavour to utilise the sub-genera of Bleeker s 
“Atlas lchthyologi(|ue“ and Jordan & .Seale’s “Fishes of Samoa “ 
has failed, and it seems that each includes little more than its typical 
species. 

a. Homo or all of the s<*alo-ro\v.s beJ<nv the lateral line run obliqu(‘ly n]>wanl and 
backward. 

h. Senle-rows o])lique as above on both upper and lower parts of sides. 
r. Piofile convex, not eoncavo, at base of snout, whicdi is obtuse. 

(1. All obli(|ue line on each row of scales on tlie sides; a broad ])lack band 
before the ocular band covering the snout, and a narrow one behind 
it. Dorsal, anal, and caudati each with a black stripe with light- 
coloured margins. ’ trifasciatus, 

cr. Profile concave at base of snout, which is more or less prodinved. 

e. Scale-rows of upper anterior part of sides with dark lines running 
upward and backward and at rifiht angles to those running downward 
Mild backward cm lower posterior portion. ( Siibg. Linophora anng^ 1 

f. Dorsal Avith a ])roduced setiforni ray and a black ocellus. seiifer. 

f . Dorsal without a produced ray; a dark band from the dorsal across 
the peduncle to the anal. * vagabuiulus. 

ee. Scale-rows eitlu*r Avitlumt dark lines, or, if they are present, they do 
not meet at right -angles. 

g. Ocular band niesially yelloAv with dark edges. 

h. Body with seven obliqu.« dark stripes running upward and 
backward; a dark crossbar on caudal; ventrals pale. 

pelewensis. 
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gg. Ocular band black. 

i, Vcntrals blackish, body dark-coloured. flavirostrU, 

ii, Ventrals and body light coloured with dark markings, 

j. Ocular band much narrower than eye. 

h Each scale-row with an oblique dark line running upward 
and backward; and other nmrkings. melanoius. 

jj. Ocular band as broad as, or broader than, eye. 

I, Body \vith subvertical dark lines descending through 
each scale-row; scales very large and somewhat 
angular. 

m. Two broad dark bands descending from dorsal fin 
onto upper half of sides, and a large black spot 
on peduncle. falcula, 

mm. A broad black band around base of dorsal, cross- 
ing the peduncle to posterior base of the anal. 

lineolatua, 

IL No dark sub vertical lines through scale-rows. 

n. A broad black bar extending obliquely upward 
from shoulder to middle of spinous dorsal, and 
other markings. lunula. 

hh. Scale-rows oblique on upper anterior part of side but more or less hori- 
zontal on lower portion. 

o. Each scale with a round black spot forming oblique rows above and 
horizontal ones below. Anal broadly black-edged, the other fins plain. 

citrinellus. 

00 . Four subvertical dark lines from back onto sides; a dark infra-marginal 
border on the dorsal and anal fins, and a black ocellus on the former. 

assarius. 

aa. Scale-rows either horizontal or running somewhat downward and backward. 

p. Scales large in S.'S or less aeries. 

q. One or two produced setiforiii d(»rsal rays. Snout beak-like. Scales of 
sides not remarkably large. (Subg. Rhahdophorus ephippium) . 

r. A large black patch covering greater part of second dorsal and part 
of back. ephippium. 

qq. No produced dor.sal rays; .snout not beak-lik(‘. Scales on middle of 
sides very large, the rows running downward and backward. 

s. A broad dark band from spinous dorsal to ventral and a much 
broader one from soft dorsal to anal. kleinii. 

pp. Scales small, in 40 or more series. 

t. Ocular band as broad as eye, black. 

M. Two broad black vertical bands crossing body and vertical 
fins. iricinctua — L. Howe Id. 

it. Ocular band much narrower than eye. 

V. Body and fins with seven narrow equidistant dark cross-bars. 
Ocular band dark, oetofasciatua. 

vv. Body either plain or with three broad cross-bands; ocular 
band yellow wdth dark edges. 

w. Three broad cross-bands descending from the dorsal fin, 
which are lilac-coloured in the middle portion, with 
orange borders. rainfordi. 

ww. Body largely brown, without cross-bands descending 
from the dorsal fin. aureofaaciatua. 
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Chaetodon setipeb Forskal. 

Chaetodon setifer Bloch, Ichth. xii, 1797, pi. ccccxxvi, fig. 1, Id.,^ 
Giinther, Fische Siidseo i, 1873, p. 36, pi. xxvi, fig. 13. 
Tetragonoptriis, Lin^hora, auriya Bleeker, Atlas lehth. ix, p. 47, 
1878, pi. ceclxxiii, fig. 4 (not C. auriga Forskal). 

C%aetodon auriga var. setifer Day, Fish. India, 1875, p. 106, pi. xxvii, 
fig. 3. 

A fine specimen, 170 mm. long, is in the Australian Museum 
from the Clarence River estuary, New South Wales, and two others 
from Holbourne Island, olf Port Denison, Queensland, which were 
collected by E. H. Rainford. 

Chaetodon vagabundus Limiaeus. 

(Plate i, figs. 1-2). 

Tetragonoptrus, lAnophora, vagabHudiis (Linn. ) Bleeker, Atlas. Ichth. 
ix, 1878, p. 48, pi. ccclxxviii. 

Variatiou . — A series of fifteen young specimens, 24-54 mm. long, 
exhibits an interesting range of variation in the ornamentation of the 
dorsal fin. In tlu* youngest specimens, one of which is figured (PI. i, 
fig. 2j, the soft dorsal fin bears a large black ocellus, and a d*usky* 
stripe eios.ses the rays about tin* middle of their length; a similar 
stripe is ))resent on the anal. The ascending lines of the sides are 
distinct, hut the descending ones are not developed. The dorsal spines 
are muc*h higher than I lie rays in the young fish and the head is 
encased in a thick bony armature. With the growth of the fin-rays the 
dorsal oe(>llus is gradually moved towards the margin of the fin, where 
it is eventually lost, and the stripes on the anal and dorsal fins 
approach the margin to form the black borders which are charac- 
teristic of the adult fish. I""!, i, fiir. 1 represents a specimen 54 mm. 
long, in which the ocellus, thouirh distinct, is moving outwards and is 
confused with the black border. 

Loralities—Meiny specimens are in the Australian Museum from 
the Solomon Croup, New Hebrides, Fiji, Duke of York Island, and 
Papua. Two young examples which I collected at Murray Island, 
1'orres Strait, and another from Cairns Reef, off Cooktown, Queens- 
land, are the first of the species to be recognised from Australian 
waters. 

Chaetodon mehanotus Bloch tf- Srhjieider, 

Tetragonoptruff, Chactodontops, melnnoius (Bloch & Schneider) 
Bleeker, Atlas Ichth. ix, 1878, p. 43, pi. ccclxxvi, fig. 1. 

Two large examples which I collected at Murray Island, Torres 
Strait, are the fii-st of ihc species to be recognised from Australian 
waters. ()thei*s are from Port Moresby, Duke of York Island, Admi- 
ralty Islands, and the Solomon Group. 
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Chabtodon UNEOLumis Cuvier d' Valenciennes. 

Chaetodon Uneolatus (Cuv. & Val.) Gunther, Fische Siidsee i, 1874, 
p. 45, pi. xxxiv, fig. A. 

Tetragonoptrns, Oxyahaetadon, Uneolatus Sleeker, Atlas lehth. ix, 
1878, p. 51, pi. ceclxxvii, fig. 2. 

Colours. — Body silvery grey, darker above, and ruled with black 
lines down the scale rows. A broad black stripe from the nape through 
the eye to the throat and joined by its fellow across the forehead by a 
horizontal stripe above the eyes. Another broad ])lack stripe from the 
middle of the dorsal, across the caudal peduncle to the base of the 
anal, which is bordered anteriorly by a bright golden area. Doi’sal 
fin golden, the soft portion with a light, dark-edged stripe across the 
middle of the rays. Anal golden. Caudal gold with a dark-edged 
submarginal stripe and a narrow white border. 

Two fine specimens were collected by Mr. Rainford near Whit- 
sunday Island, Queensland. This species has not been previously 
recognised from Australian waters. 

Chaetodon dunitla Lacepede. 

Chaetodon lunula (Lacepede) (liinther, Fische Siidsee i, 1874, p. 42, 
pi. xxxiii. 

A fine series of fourteen specimens, 26-192 mm. long, exhibits the 
three stages illustrated by Gunther in “Fische der Siidsee,” pi. xxxiii, 
figs. A, C, and D. Of these, eleven are from the New Hebrides, one 
from Amboyna, and one from Two Isles, off Cape Bedford, North 
Queensland. The species has been recognised fi’om Australian waters 
by Cuvier and Valenciennes, who identified a drawing in tlie Banksian 
Library of a specimen captured at Prince of AVales Island, Torr(‘s 
Strait. 


Chaetodon kaineordi sp . nor . 

(Plate ii, fig. 1.) 

D.xi/21; A.iii/18; V.i/f); P.14; C.17. About 45 rows of scales 
between the origin of the lateral line and the hypural joint. 

General form sub-circular, tln^ depth from the tips of the erect 
dorsal spines to those of the anal greater than the length to the hypural 
joint. Anterior profile very slightly convex, but concave above the 
snout, which is a little i)rominent. Scales rounded, largest on the 
anterior portions of the sides and becoming much smaller posteriorly; 
they are arranged in subhorizontal rows between the lateral line and 
the abdomen, but follow the curvature of the line above it. Lateral 
line terminating about the base of the eighteenth dorsal ray. 
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Margin of dorsal fin rounded, the median spines a little longer 
than the posterior ones; the base of the spinous portion is of the same 
length as that of the soft part. Anal rounded, the third spine longest. 
Ventral spine large, reaching the vent, the first ray filamentous and 
reaching the second anal spine. Caudal truncate. 

Colours , — Canary yellow, with darker orange cross-bands. A 
narrow dark-edged strijie with light lavender borders extends down 
the median line of the forehead to the upper lip. The ocular band, 
which is^much narrower than the eye, commences on the nape and 
passes through the eye and across the ch(‘ek to the breast : it is deep 
orange with narrow* bla(*kish edges, and has a light lavender border 
on each side, which is broadest below*. A narrow* orange band curves 
forward from the third dorsal spine to the end of the operculum and 
then backw^ard over the base of the pectoral to behind the ventral; 
its anterior edge is partly defined by a blackish line, and it is pre- 
ceded by a broad lavender stripe from above the operculum to the 
axil of the ventral fin. A broad composite band curves forward from 
the 6tli-9th dorsal spines to the region of the vent ; its middle portion 
is deep lilac, w'hich colour is darkest above, and bordered w^ith rich 
orange on each side; most of the scales bear dark basal spots, w*hich 
tend to form dark edges to tin* orange borders. Another similar band 
descends from the anterior part of the soft dorsal to that of the anal. 
A less d(*fiiied orange band crosses from the posterior part of the 
soft dorsal to the anal and encloses a large rounded spot on the caudal 
peduncle. All tlie tins are uniformly bright yellow, but the caudal 
has a broad pale lavender border. 

Di'scribed and figured from a specimen 118 mm. long from Hol- 
bourne Island, registered T.A.273. 

This species is naim‘d after its collector, Mr. E. H. Kainford, to 
w*hom the Trustees of tiie Australian Museum are indebted for many 
remarkable fishes not previously re(»ognised from Australian w^aters. 

Variation . — A sp(*cimcn 78 mm. long differs from the larger 
example described above in having the spot on the caudal peduncle 
much darker and surrounded by a white ring. The soft dorsal and 
anal tins have each a narrow* lemon-grei n border, w’ithin w*hich is a 
narrow* lavender line, and the caudal fin bears a broad cross-band of 
the same colour near its base. 

C, rainfoi'di is very similar to (\ aurrofasriatus Macleay, whi-di is 
also represented in iMr. llainford's collection from Ilolbourne Island, 
but eight specimens of each of various sizes dilTor consistently in their 
colour-marking. The anterior bands of both are quite similar in both 
species, but, whereas the body is dark and uniform in aureofasciatus, 
it is light and conspicuously banded in rainf ordi. 

Locality.— liolhoiirne Island, off Port Denison, Queensland ; holo- 
type and seven paratypes. 
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CHAETOrx)N AUREOFAsciATUs Mocleay, 

(Plate ii, %. 2.) 

Chaetodon aureofasciatus Alaeleay, Pro(‘. Liiiii. Soe. N. S’. Wales ii, 

1878, p. 351, pi. viii, li{?. 3 ; and v, 1881, p. 388. Id, Klnnziiij^er, 

Sitzb, Akad. Wiss. Wien Ixxx, i, 1879, p. 860. Id, Kent, Proe. 

Jioy. Soc. Qld. vi, 1889, p. 239. 

D.xi/22; A.iii/18; P.15; A^.i/n; 0.17. About 15 rows of scales 
between the origin of the lateral line and the hypural joint. 

Oeneral form sub-circular; the depth from the tips of the creel 
dorsal spines to those of the anal greater than the length to the hypu- 
ral joint. Anterior profile very slightly convex, but coJieave a])ove the 
snout, which is a little prominent. Seales rounded; largest on the 
anterior portions of the sides and becoming much smaller posteriorly. 
They are arranged in sub-horizontal lines between the lateral line and 
the abdomen, but follow the curvature of the back above it. Lateral 
line terminating before the end of the soft dorsal tin. 

Margin of the dorsal fin rounded; the median spines a little 
longer than the posterior ones ; the base of the spinous portion is of 
the same length as that of the soft part. Anal rounded; tlie third 
spine longest. Ventral spine large, reaching the vent; the tip of the 
first ray reaches the base of the second anal spine. Caudal truncate. 

Colours. — Ceneral colour yellowish with tlie greater portion of 
the sides brown, owing to a squamose pattern on the bases of the 
scales. A narrow orange stripe with lilac edges extends down the 
median line of the forehead to the ui)per lip. Ocular band oi*ange, 
much narrower than the eye, with dark violet or blackish edges, 
exterior to which are ill-defined, pale lavender borders. An orange 
band commences above the shoulder and extends across the end of 
the operculum, across the base of the pectoral to behind the ventral 
fin. Its anterior edge is partl^^ delined ))y a dark line and it is pre- 
ceded by a broad lilac stripe. Dorsal, anal, and (caudal fins bright 
yellow, the latter with a broad lavender border. \'entrals pale yellow 
tinged with green anteriorly. Younger specimens have an ill-defined 
dark patch on the caudal peduncle and a rounded dark area on the 
middle of each side below the lateral line. 

Described and figured from a specimen 111 mm. long, from 
Holboume Island. Registered I.A.269. 

Localities . — G, aureofasciatus has hitherto been known only from 
Port Darwin district and a specimen is in the Australian Museum col- 
lection from that locality. A series of nine specimens, 73 mm. to 111 
mm. long has been collected by Mr. E. II. Rainford at Holboume 
Island and Hook Island near Port Denison, Queensland. 
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Family Labridae. 

JVEi7iK)fiABRus TETRicus Eichardsou. 

Pseudolabrus ieiricits McCulloch, Rec. Austr. Mus. ix, 3, 1913, p. 377, 
pi. xix (synonymy). 

Lairichthys cerulieAis (Ogilby) Kent, Proc. Roy. Soc. Tasm. 1887 
(1888), p. 47. 

Labricthys ceruleus Kent, Nat. Austr., 1897, p. 174, pi. xxviii, fig. 17. 

Cossyphus cerulcvus (Ogil])yj .lolinsloii, Proc. Roy. Soc. Tasm. 1890 
(1891), p. 35. 

(Synonymy, — The name Labrichthys cer aliens , credited to Ogilby 
by Kent, and changed to Cossyphus cerulceus by Johnston, is based 
upon a species which was described by Ramsay and Ogilby in 1887 as 
Labrichthys cyanogenys. No description appeared with the name 
ceruUeus, but the characteristic colour-marking of L. cyanogenys is 
shown by Kent in his illustration of L, ceruleus quoted above. As 
L. cyanogenys is synonjanous with Pseudolabrus ietricus, L. cerelieus 
must be added to the synonymy of that species also. 

Family Callionymidae. 

(Menus Callionymus. 

Having examined several types and authentic specimens of species 
of this genus, together with a line series of other specimens, I am able 
to submit the following key to the species recorded from Australia, 
together with the accompanying notes. 

a. Prcopereular spiiio almost straight and spear-like, a row of spinules abov.?, 
and an antrorse barb below. Suhg. Calliurichthys. 

h. Cranium with expose<l rugose bones. japonicus and affitiis. 

bh. Cranial rugosities co\ered by skin. 

c. y dorsal and 8 anal rays; dorsal rays mostly simple. 

(I. Snout little longer than the eye; upper lip projecting beyond the preor* 
bitals when the moulh is closed. grossi, 

aa. Preopercular spine uith curved tip and one or more large hooks above; lower 
antrorse barb of preopereul.ar spine present or absent. Subg. Callionymus, 

e. Loner antrorse barb of preopercular spine present. Dorsal rays 
mostly simple. 

/. Preopercular spine with only two recurved spines at the tip. 
g. Cranium and supraorbital ridges smooth. lunatus. 

gg. Cranium and supraorbital ridges with bony granules, limiceps. 
ff, Preopercular spine with 3-5 recurved hooks above. 

h. Margin of first dorsal fin rounded; the first spine not longer 
than the second. calcaraius and macdonaldi, 

hh. Margin of first dorsal somewhat excavate, first spine longer 
than second. valenciennesii. 

€€, Preopercular spine without a lower antrorse barb; dorsal rays 
branched. 
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t. Lateral line arcli.ed anterior!}^, extending along middle of 
sides posteriorly. 

j. PreopereuLar spine with two terminal hooks. 

1c. 7-8 anal rays. calauropomns. 

kk. () anal rays. papilio. 

Preopercular spine with three hooks; 8-9 dorsal and 7 anal 
rays. 

/. Eve about one-third length of head. phasut. 


Callionymus, Callurichythys, japonk:us Ilouttuyn . 

Callionynnfs japopicus (Houttiiyn), Jordan & Fowler, Proe. F.S. Nat. 

]\lus. XXV, 1903, p. 942, fig. 2 (synonymy). 

Callionymas rcevcsii Kiehardson, lehth. Voy. “Sulphur,” 1844, p. 00, 
pi. xxxvi, figs. 1-3 (not tig. 4). 

Callionymiis lomjicandatus Sehlegel, Faun. Japon., Poiss., 1845, p. 
151, pi. Ixxix, fig. 1. Id. Giiiither, Challenger Zool. i, 1880, p. 44, 
Id. Waite, Prelim. Kept. 3'hetis. P]xped., 18f)8, p. 00. 

WallionymHs affinis Ogilby, New Fish QJd. Coast, 1910, p. 134 (not 
C. affinis Regan). 

'Phis species has been recorded from station 188, between New 
Guinea and Australia, in the Challenger Report, and from Lord Howe 
Island l)y Waite. Four specimens from the latter locality, in the 
Australian Museum, exhibit considerable variation in the lengths of the 
dorsal spines and caudal rays, hut are very similar to Richardson’s 
figures of C. reevesii. 

C. affinis Ogilby (not of Regan, 1908) was d(\scril)ed from a single 
specim(*ii from off Cape Mondon, Queensland, which, apparently, has 
since been lost. The name is preoccupied, but, as the species is prob- 
ably identical with C. japonicas, there is no necessity to propose a 
substitute. 


Callionymus, (‘ALJdruK’iiTiiYs, OKossi Ofjilby. 

Vallionymus yro.ssi Ogilby, IToc. Koy. Qld., xxiii., 1910, p. 43. 

A specimen, 115 mm. long, identified by Ogilby, is in the 
Australian Museum from (^ape Moreton. 

Caluonymis lunatus Sclileycl. 

Call iompn Its litnatits (ISchlegelj, Jordan & Fowler, Proc. U. S. xNat. 
Mas. XXV, 1903, p. 949, fig. 5 (synonymy). Id Gunther, Challenger 
. Zool. i, 1880, p. 28. 

A specimen was obtained in Port Jackson by the Challenger 
Expedition which Gunther identified as C. lunatus, but, as no other 
having the characters of that species has since been obtained in New 
South Wales waters, it seems probable that the identification was 
incorrect. 
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Callionymus VAbENOiENNEsi Schlcgel. 

Callionymiis ralcncu^nnesi fSchleg:el), Jordan & Fowlor, Proc. U. 8. 
Nat. Mus. XXV, 1903, p. 950 (.synoiiyiny). 

Localities . — Appanaitly incorrectly recorded fi'oin Australian 
waters. Four specimens from Japan are preserved in the Australian 
Museum. 


Callionymus macdonaldi Ogilhy, 

Callionyni us UKicdonaldi Oj^^ilhv, Ann. Mus. 10, 1911, p. 5(3, pi. vi, 
liff. 2. 

Locality.— 'SXoYQiim Hay, Queeiuslaiid {Ojj:ill)y). 

Callionymus phasis Gunther. 

Gallionyinus ph(fsis ( lunthcr, Chailen<»er Zool. i, 1880, p. 28, pi. xv, %. c. 

Two specimens, 48 and 6(3 mm. lon^, exhibit some variation in the 
lengths and numbers of their liii-rays and spines, lu the larger the 
dorsal spines are much longer than the rays as in tlie holotype, but in 
the. other the longest spin<‘ is a little shorter lhan the anterior lays. 
The latter has nine dorsal rays while the former has only eight ; both 
have s(‘ven anal rays. 

Locality. — Cii)pslaiid Coast, Victoria, 80 fathoms. 


(_\\LU()NYMrs LiMicEi's Ogilhy. 

(Plate iii, fig, i.j 

Vallionymus liniiccps Ogilhy, Ann. l^ld. Mus. !), 1908, p. Jo. 

D.iv/9(10) ; A.9il0} ; J\20; Y.i/5 ; C.9. Depth (15.5 mm.) 10.4 
in the length of the hyi)ural joint (160) ; breadth before pectorals (55) 
4.5 in the same. The distance between the premaxillary symphysis and 
tip of preopenudar sjiine (45) 5.7 in the length. Kye (10) 1.5 in the 
preorbital width (15). 

Cranium covered by a. large rugose plate. Supraorbital ridges 
granular ; the space* between them deeply concave. Preopercular spine 
curved upward at the tip with a single recurved hook on its u/>per 
margin and a strong antrorse spine near its base. Upper lip projecting 
weW beyond the preorbital when the mouth is closed. Maxillary 
extending backward to below the nostril, which is placed a short dis- 
tance in front of the eye. A band of villiform teeth in each jaw. 

The two anterior spines of the hrst dorsal 6n are filamentous, the 
first reaching backw’ard beyond the base of the last ray ; the third 
equals the length of the first ray. The dorsal rays decrease in length 
from the first to the foiiith and then increase again backwards, the 
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last reaching the base of the tail ; all are simple except the last, both 
liraiiclios of which are bifurcate. Anal rays increasing in length back- 
ward, otherwise similar to those of the dorsal. Upper portion of 
pectoral fin emarginate, the lower rounded; all but the outer rays are 
bifurcate. The ninth is longest and reaches the length of the second 
anal ray* Ventrals reaching backward almost to the level of the first 
anal ray. The outer caudal ray is single; the others bifurcate. 

Colour. — Brown above, closely speckled with brown spots of vary- 
ing sizes; these form short lines which extend obliquely forward below 
the eye and they are enlarged along the sides of the body. First dorsal 
with a large black spot on the third spine which is surrounded by 
angular grey stripes. Tlie two filamentous spines with numerous grey 
annuli. Second dorsal with a narrow inframarginal white streak and 
numerous round spots; some larger dark brown spots on the lower half 
of the fin. Caudal ornamented with many small white spots between 
the rays and some darker ocellated spots. Anal with a broad dusky 
margin. Pectorals and ventrals with irregular rows of grey dots ; the 
latter with a dusky border. 

Described and figured from a specimen 216 mm. long from near 
Cape Capricorn, Queensland. 

Variation. — A series of eighteen specimens exhibits some slight 
variation in the colour-marking, some being much lighter than the 
others, having the brown spots on the head and body less distinct; 
those on the body may tend to form rings surrounding imperfect ocelli, 
or they may be reduced to very small dots. The armature of the 
preopercular spine and the general form of the cranial armature is 
similar in all. 

fSexual dimorphism, — The females are readily distinguishable from 
the males by the size of the anal papilla and by the form of the first 
dorsal fin. In the females the anal papilla is small, whereas it is large 
in the males reaching backward almost to the origin of the anal fin. 
The two anterior dorsal spines are greatly elongated in the male, but 
in the female they are usually much .shorter than tlie anterior dorsal 
ray; the black spot on the first dorsal fin is much smaller in males than 
in females, though its size varies considerably in the latter. 

Locality. — Eighteen specimens, 147 mm. to 224 mm. long, were 
trawled by the “Endeavour’’ at several stations between llervey Bay 
and Port Denison, Queensland, at various depths between 13 and 26 
fathoms. 


Caujonymus calcaratus Macleay. 

(Plate iii, fig. 2.) 

CallionyniHs calcaratus Macleay, Proc. Linn. Soc. N. S. Wales v, 1881, 
p. 628. Id. Ogilby, Proc. Linn. Soc. N.S. Wales x, 1885, p. 121. 
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CaMonymm cmvicornis Ogilby, Cat. Fish. N. S. Wales, 1886, p. :17. 

Id, Stead, Proc. Linn. Soc. N. S. Wales xxv, 190U, p. 476. Id, 

Waite, N. S. Wales Nat. Club Mem. ii, 1904, p. 51 (not C. curvi- 

cornis Cuv. and Val.). 

Callionymns reevesii Kamsay & Ogilby, Proe. Lijiii. Soe. N. S. Wales 

(2) i, 1886, p. 942. Id. Waite, N. S. Wales Nat. Chib Mem. ii, 

1904, p. 51 (not V, reevesii Richardson). 

13.iv/9(10) ; A.9/10; P.20; V.i/r); (;.9. Depth (28 mm.) 7.9 in 
the length to the hypural joint (188 mm.) ; breadth bet'ore the pectorals 
(38) 4.8 in the same. The distance between the premaxillary symphysis 
and the tip of the preoi)erc.ular spine (47 ) 8.8 in the length. Eye (10) 
1.5 in the preorbital width (15). 

Head smooth above without exposed rugose bones. Preopercular 
spine curved upwards at the tip wdth three recurved hooks on its 
upper margin, and a lower antrorse spine near its base. Upper lip 
projecting slightly beyond the preorbital when the mouth is closed. 
Maxillary extending backward below the nostril, w^iicli is placed a little 
in advance of the eye. A band of villiform teeth in each jaw. 

The first dorsal lin with the margin rounded, its longest spine much 
shorter than the anterior ray. Most of the dorsal rays are simple, but 
each branch of the last one is bifurcate. Anal similar to the second 
dorsal. Upper portion of the pectoral fin cmarginale, the lower 
rounded; all but the outer rays are bifurcate: the ninth is longest and 
reaches the level of the second anal ray. Veiitrals reaching backward 
to the level of the vent. Caudal rays mostly bifurcate. 

Colour . — Ceneral colour citrinous yellow al)ove, closely speckled 
with pale grey ocelli of all sizes. The colours are more pronounced 
on the head, where they are interspersed by lighter yellowish marbling. 
Sides below lateral line silvery with a median series of greyish blotches 
and descending lines of yellow-bronze. Lower parts white. First 
dorsal citrinous brown anteriorly with bluish s])ots: the rest of the fin 
with a large black spot on a white ground. Second dorsal hyaline, with 
numerous brownish dots and pencillings and milk-white spots between 
the rays. Caudal similar to second dorsal, the lowermost rays white; 
a dusky stripe along the lower poiTioii. Margin of anal milk-white, 
the rays a little darke.r, with indefinite dusky marks between the rays. 
Ventrals citrinous, with deeper pencillings and a narrow white margin. 
Upper half of pectoral with darker spots on the rays, the lower half 
plain. 

Described and figured from a specimen 242 mm. long, from Port 

Jackson. 

The four typical specimens in the iMacleay IMuseura have nine 
instead of eight anal rays as described. The strong spur described by 
Macleay as being on “the posterior half of the outer side“ of the 
preopercular spine, and “pointing backwards is on the basal half 



12 


REOOKDS OF THK AUSTKALIAN MUSEUM. 


of the spine and is dircM'led forward; the three upper barbs likewise 
(Hirve forward, not “backward/’ These erroi*s in ]\Iacleay’s descrip- 
tion have already been noted by O^ilby (1885). 

iSynonymij. — O^ilby (1886) united C, calcaratus with C. CHVvi- 
cornis Cuv. & Val,, and (\ valencienn^sii Schlegel, but there appears 
to be reason to maintain it as a valid species. I have compared speci- 
mens of C, CMlcarains with four Japanese examples of (\ valenciennesii 
and find the spinous dorsal of the former to be rounded, with the first 
spine never lon^^er than the second, wdiereas it is longer than the second 
in mlcnciennem and so makes the margin of the fin appear somewhat 
excavate. The black spot on the first dorsal, wdien present, occupies 
the space between tlie .se(*ond aiid fourth spines in calvaraiuSy and is 
confined to that between the third and fourth in valenciennesii. C. 
curriconiis has not ]»cen sufficiently well described to permit of a 
comparison with it, hut there is little likelihood that the southern 
Australian fish is identical with that from Bourbon. 

Kamsay & Ogilby (1886) have recorded a specimen from Port 
Jackson as C. reevesii Ricliardson (part) wdiieh is apparently 
synonymous with V. valenciennesii. No specimen so labelled is now 
preserved however, and 1 do not find any entered under that name in 
the ^Museum registers, so am led to believe that the record was based 
upon a specimen of (\ calcaratus. 

Localities. — Four specimens, 120-24J mm. long, are in the 
Australian Museum from Port Jackson, and tw’o others from Iloutmans 
Abrolhos, We.stern Australia. ]\lacleay’s types are from Port Jackson. 

Callionvmits Hichardson. 

Callionym us calauropom us Richardson, Ichth. ‘ ‘ Erebus ' ’ and 
“Terror,” 1844, pp. iv and 10, pi. vii, fig. 4-5. Id. (liinther, P>ril. 
.Mus. Cat. Fish, iii, 18()l, p. 147, and Challenger Zool. i, 1880, 
p. 28. Id. Klunzinger, Arch. Xaturg, xxxviii, i, 1872, p. 81, and 
Sitzb. Akad. Wiss. Wien Ixxx, i, 1879, p. 886. Id. Fastleiiau, Proc. 
Zool. Soc. Viet, ii, 1878, p. 49, and Res. Fish. Aust. (Viet. Offic. 
Rec. Pliilad. Exhih.) 1875, p. 21. Id. Macleay, Ih’oc. IJnn. SOc. 
X.S. AValcs V, 1881, p. 627. Id. Ogilby, Fat. Fish. X.S. Wales, 
1886, p. 87. Id. McCoy, Prodr. Zool. Viet. dec. xx, 1890, pi. cxcii. 
Id. Lucas, Proc. Roy. 8oc. Viet. (2) ii, 1890, p. 29. Id. Wood- 
ward, West. Auslr. S’^ear-book, 1900-1 (1902), p. 271. Id. Waite. 
N.S. Wales Nat. Flub Mem. ii, 1904, p. 51. Id. (>)gilby, Proc. 
Roy. Soc. Qld. xxiii, 1910, p. 48. Id. ^McCulloch and Waite, Rec. 
S. Austr. Mus. i, 1918, p. 48. 

CalUonymns achates De Vis, Proc. Linn. Soc. N.S. AValcs vii, 1888, 

p. 620. 

Ten specimens from Port Jackson, 90-280 mm. long, show that 
this species is readily recognisable by its branched dorsal rays and 
the form of the preopercular spine, which terminates in two barbs; 
only one specimen has a minute extra barb on each side. D.iv/B; 
A.7.8. 
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Distrihution. — Richardson gave Western Australia (p. iv.) as the 
locality for his type, but Giinther later quoted it as North-west Aus- 
tralia. However, as the species is common in Victoria, New South 
Wales, and South Australia, it is probal)le that Gunther was in error. 
According to Ogilby (1910), (\ (uhates De Vis is founded u[)on a 
female of C. calauropomifs^ in which case the species ranges northward 
to Queensland. 

'llie specimen re(*()rded from 115 fathoms neaj* the Philii)pine 
Islands ])y Gunther,’ and that from New Ireland by Peters- wert‘ 
clearly incorrectly identifie<l. 

GALMoNyAii's PAPiijo (i'unthvr. 

CnlUonymHH papilio Gunther, Ann. Mag. Nat. Hist. Cl) xiv, 1864, 
p. 197. Jd. Macleav, Proc. Linn. S‘oc. N.K. Wales v, 1881, j). 627. 
Id. Ogilby, (.^at. Fish. N.S'. Wales, 1886, p. 37. Id. T.ucas, Proc. 
Roy. Soe. Viet. (2) ii, 1890, p. 29. Jd. Waite, N.S. Wales Nat. (nub 
Mem. ii, 1904, p. 51. Id. Fowler, Proc. Acad. N. Sci. Philad., 
1907 (1908), p. 442. 

Callionifmns oceUifer (‘astlenau, Proc. Zool. Soc. Viet. 11, 1873, p. 49. 

CaJlionymus lateralis Macleay, Proc. Linn. Soc. N.S. Wales v. 1881, 
p. 628 (not lateralis Richardson). Id. dohnston, Proc. Rov. 
Sm^ Tasm., 1890 (1891 ), p. 33. 

('allionymus aiacleayi Ogilby, Gat. Fish. N.S. Wales, 1886. p. 37 — 
substitute name. Id. Waite, N.S. Wales Nat. Club Mem. ii, 1904, 
p. 51. 

Synonymy. — The identity of orellifer Gastlenau and (\ papiHo 
was recognised by ^lacleay. The types of the former are preserved 
in the f^aris Museum, and photographs of tlnuu, which have been foi*- 
warded to the Australian ^Museum, clearly show the charact(*risti(‘ 
colon i*-markings on the 6ns and body and agree with specimems from 
lh)rt Jackson which I identify as (\ papilio. One has eight instead 
of sev(*n doi'sal rays. 

The holotype of (\ lateralis *Macleay is preserved in the ^Iaclec«y 
Museum, and differs from its de.scription in having seven dorsal and 
six anal rays instead of eight in each tin. It is similar to others in the 
Australian' Museum, and is clearly the young of C. papilio. 

Distribution. — New South Wales, from Port Jackson southward 
to Victoria and Tasmania. 


HUinthor—Challenger Zool. i, 1880, p. o3, nii<l Ibid xxii, 1887, p. 70. 
•Peters — Monatsbr. k. Akad. Wiss., Berlin, 187(), p. 841. 
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Fiswsb from Lord Howe Island. 

Family Ophichthyidae. 

Genus Oallechelys Kanp. 

Callechelys MARMORATiTs Bleekev 

Oallechelys marnm^matus (Blkr.) VVelier, Fish. Indo-Aiistr. Arch, iii, 
1916, p. 288, %. 132. 

A fine specimen 466 mm. Ion*? forwarded by Mr. R. K. Baxter, 
resembles the form fij^ured by Snyder as (\ luteus. 

Locality . — Lord JTowe Island. 


Family TRAGniCHTiiYiDAE. 

IIOPLOSTETHIJS ETX)NGATtTs Gilnther. 

Trachichthys eu)ngatus Uunther, Challenger Kept., Zool. xxii, 1887, 
p. 22, pi. V, fij?. c. Id. Waite, ]Mein. Aust. Mus. iv, 1, 1899, p. 64. 

Two specimens were found on the lapjoon beach at Lord Howe 
Island by Mr. R. E. Baxter. Several others are in the Aiustralian 
Museum from off Norali Head and off Botany Bay, New South Wales, 
26-38 fathoms, where the species is occasionally captured by the 
trawlers. 


Family Strom atbidae. 

CtmicEPs Loire. 

CuBiCFJ^ Regran, Ann. Majr. Nat. Hist. (7) x, 1902, p. 122 (revision). 

The t^enus Ariamma Jordan & Snyder, has been rej^arded as 
synonymous with Ouhicejis by Re.iian, Brit. Antarc. Exped.. Zool. i, 1, 
1914, pi. 20, but it apparently differs in having; adipose eyelids, while 
the palate is toothless. 

Key to the specues of Cuhiceps : — 

0 . 20-2«3 dorsal and 19-21 anal rays. 

1). Depth of body 4-4+ in lengtli to hypural joint. fji'rcilis. 

bh. Depth greater than one-fourth tlie length to the hypural joint. 

c. Prcinaxillary conceale<l l>y }m*(»rbital ^vhen mouth is closed ; CO or more 
scales on lateral line. 

a. Caudal peduncle about twice a.s long as deep. 

(1(1. Caudal peduncle almost as de€‘p as long. baxferi. 

cc. Premaxillary not entirely concealed by preorbital when mouth is closed; 
about .')2 scales on lateral line. cnvrnlens. 

m. 14-17 dorsal and 14-35 anal rays. 

e. Pectoral fin longer than the head. 
cc. Pectoral fin shorter than the head. 


jKtiiriradiatn.^. 

brpviiminus. 
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CuBicEPs CAERuiiEus Began. 

(Plate i, fig. 3.) 

Cubiceps caeruleus, Regan, Ann. Mag. Nat. Hist. (8) xiii, 1914, p. 15, 

and Brit. Antarc. Exped., Zool. i, 1, 1914, p. 19. 

Cubiceps gracilis, Waite, Rec. Austr. Mus. v, 3, 1904, p. 162. (Not 

C. gracilis, Giinther.) 

Characters.— B.xyi/2 ^ ; A.iii/21 ; V.i/5 ; P.21 ; C.17. About 52 
scales on the lateral line to the hypnral joint. Depth (25 niin.) 3.1 in 
the length to the hypural joint (79) ; head (22.5) 3.5 in the same. 
Eye (7.2) 3.1, and depth of caudal peduncle (8) 2.8 in the head. 
Snout (5.3) 1.3 in the eye, and 1.2 in the interorbital width (6.8). 
Pectoral fin (25.5) 0.13 longer than the head, its length subequal to 
the depth of the body. 

Maxillary not quite reaching the vertical of the anterior margin 
of the eye when the mouth is closed. Opereles membranaceous, their 
surfaces with radiating stria\ Supraclavicle and clavicle bones 
exposed and striate. Each jaw with a single row of small cardiform 
teeth ; a small patch of similar teeth on the vomer, and one or two on 
the. anterior portion of each palatine. 

Most of the scales are missing; those remaining are thin, with their 
surfaces concentrically striated. They covered the greater part of the 
head, the l>ases of the anal and caudal fins, and evidently that of the 
second doi’sal also. Lateral line following the curve of the back; a 
groove extends along the middle of each side from the shoulder to the 
caudal peduncle. Fin-rays imperfect; the pectoral reaches a trifle 
beyond the vertical of the origin of the anal fin. 

Identity. — The specimen here characterised and figured was 
identified by Waite as C. gracilis, but it apparently differs from that 
species in being considerably broader and in liaving a shorter maxillary 
and fewer scales on the lateral line. It is evidently referable to 
C. caeruleus. 

Locality. — Jjord Howe Island. 

Cubiceps baxteri, sp. nov. 

(Plate i, fig. 4.) 

D. xi/23; A.iii/21; P.23; V.i/5; C.l About 62 scales on the 
lateral line between its origin and the hypural joint; 5 between the 
first dorsal spine and the lateral line, and 21 more to the vent. 

Depth of body 3.7 in the length to the hypural joint ; head 3.2 in 
the same. Eye almost as wdde as its distance from the premaxill^a^ 
symphysis, a little narrower than the interoj-bital width, and 3.7 in 
the head. Snout 3.5, interorbital space 3.2 in the head. Pectoral 
fin 0.2 longer than the head. Ventral fin 2.5, second doi'sal and anal 
rays 3.8, depth of caudal peduncle 3.2 in the head. 
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Though now greatly denuded, the head has been largely covered 
with scales which extended onto the preorbital bofie, mandible, and 
throat; the anterior portion of the snout, and its sides backward to 
the eyes is naked. The opercular bones are membranaceous and 
unarmed ; preopercular edge entire and free, its angle produced back- 
ward as a broad rounded lobe ; operculum and suboperculum denuded 
of scales, their surfaces with fine radiating ridges. Rows of rnucigerous 
canals extend backward from the snout, above the eye, to the supra- 
scapular region, and all the tleshy parts of the head are closely pitted 
with small pores l)eneath the scales. The eye is large, surrounded by a 
soft skinny margin, without adipose eyelids. Intt‘rorbital space convex. 
Snout tumid, markedly convex, its upper profile forming an even 
curve with the head and hack. Nostrils two simple oj)enings placed 
(dose together near the end of the snout. Maxillary rounded pos- 
tq.riorly, not reaching the vertical of tlu^ anterior margin of the eye. 
Jaws subequal in length, ea(di with a single row of small, somewhat 
curved, cardiform teeth ; a small patch of similar teeth is present on 
the anterior paid of the vomer, from which a single row extends back- 
ward along the median line of the ])alale; a short row of teeth on 
each palatine. The tongue is smooth and broadly rounded. (i ill- 
openings extending well forward, the membranes free from tlie 
isthmus. Pseudohranchia* present : a slit behind the fourth gill-arch. 
Eighteen gill-rakers on the lower limb of the first arch, tlje length of 
those near the posterior angle a little less than one-third the diameter 
of the eye. 

The body is somewhat compressed, but with the dorsal and ventral 
surfaces rounded. It was evidently entirely covered with thin (*ycloid 
scales of moderate size, which extend onto the bases of the dorsal and 
anal fins. Lateral line curved iqiwards anteriorly and subj)arallel 
with the back. First dorsal originating a little before the v(U’ti(‘al of 
the ventral spine. The third spine is longest, and tlie membrane from 
the last terminates just before the fii^st ray. The se(»ond dorsal is 
elevated anteriorly, but is much lower tlian the first. Tin* ana) is 
similar in form to the second dorsal, but originates farther ba(*k. The 
pectoral is very large, extending backward well beyond the anterior 
portion of the anal. Ventral rather small, not reaching the vent, the 
spine weak and slender. Caudal detached from the speciimm and 
incomplete, but evidently deeply forked. 

Colour , — General colour dark brown, tb^^ vertical fins and tlu^ 
veiitrals blacki.sh ; pectorals lighter. 

I>escribed and figured from an imperfect specimen, J7l mm. long 
without the tail. Most of its scales are missing, but soim* remain on 
the sides of the posterior portion of the body, and its caudal fin has 
become detached from the hypural bone, whi(*h is expo.sed. 

Affitvities, — This species is closely allied to (\ capensis Smith,‘^ 
but apparently differs in having the caudal peduncle much shorter, 

^ Smith, Zooi. S. Africa, Pisce.s, 1849, p. — , pi. 24. 
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the pectoral fin lonefer, and the long:est dorsal spine much hij?her than 
the third ray. Stnilh’s figure may not represent these characters 
accurately, however, and I am unable to refer to a later illustration of 
the species published by Ariola.^ 

Locality . — Lord Howe Island. The specimen was found stranded 
on a beach after a gale by Mr. R. E, Baxter, to whom the Trustees are 
indebted for many rarities from the island. 

Family Labridae. 

Iniistius PAVONiNiTS Cuv. & Val. 

Xyrichthys pavoninus Cuv. & Val., H.N. Poiss. xiv, 1839, p. 63. 

Jnihtim pavoninus Jord. & Evm., Bull. U.S. Fish. Comm, xxiii, i, 1905, 

p. 329, fig. 139, [)l. xlii (synonymy). 

TnH.sfius racatua Waite, Rec. Austr. Mus. iv, 1, 1901, p. 41, pi. vii. 

Synonymy . — A comparison of the holotype of 1. cacatua, witli a 
smalh‘r Hawaiian example, which is evidently 7. pavoninus, shows 
them to be very similar in all details except the position of the anterior 
dorsal sj)ine. This is a little farther back in the larger example, but 
is not so far back as is illustrated in Waite’s rather crude figure, which 
is inaccurate in oth(‘r details such as the backward extension of Ihe 
month and tlie relative length and depth of the head. 

Localities . — Lord Howe Island; holotype of 7. caentua. Honolnlu, 
Hawaiian Islands. 


* Ariola, lO’vista iihoijs. Pcsca vii, 1012, }>. 18o, pi. — . 



NOTES ON NEW ZEALAND PISHES. 

By 

Allan R. McCnT.LoriL Zoologist, Australian Museunu 


AND 

W. J. Phillipps, Dominion Museum, Wellin^on. 

(Plato iv and Fi^. 1.) 

The following notes and figures are based upon specimens of 
several fishes from New Zealand waters, belonging to various families, 
which have been examined by us jointly. 


Family Histiopteridae. 

PSEUDOPENTAC^EROS RICHARDSONI Smith. 

(Plate iv, fig. 1.) 

Pentaceros richardsoni Smith, Illustr. Zool. S. Africa, Pisces, 1849, 

pi. xxi. Id. Hutton, Trans. N. Zeal. Inst, xxii, 1890, p. 277. 

A young example, 70 mm. long from the snout to the end of the 
eaudal fin, is apparently referable to this si)eeies, Ihough it differs 
considerably from the adult form as figured by Smith. 

D.xiv/940; A.iv/8-9; P.18; Wi/S; 0.17. The depth at the 
ventrals is 2.3 in the length to the hypural joint ; head 2.7 in the same. 
Eye almost 3 in the head, slightly longer than the snout, and 3.2 in 
the interorbital width. Fourth dorsal spine 3.08, and ventral spine 1.1 
in the head. All the exposed surfaces of the bones of the head and 
shoulder girdle are rugose with radiating spinate ridges, which are 
arranged as illustrated in the accompanying figure. A few small 
depressible teeth form a band in each jaw, and several similar teeth 
occur on the vomer; palatines toothless. The scales covering the 
(‘heeks and the body are minute and finely spinose, and the spines of 
the fins are coarsely carinate. The body beai's numerous, well-defined, 
dark markings, which tend to form irregular rings, but they are 
differently arranged on each side. The spinous portions of the dorsal 
and anal fins and the whole of the ventrals are blackish. 

Locality. — Nelson, New Zealand. Collected by Mr. F. 6. Gibbs. 

P. richardsoni was first recognised from New Zealand by Hutton, 
who identified specimens in the Canterbury Museum. 



NEW ZEALAND PISHES — McCULLOCH AND PHILLIPPS.* 


19 


Family Cheimarbichthyidae. 

CnEIMARRICHTHYS P08TERI Haast. 

(Plate iv, figr. 2.) 

Cheimarnchthys fosirri Ilaast, Trans. N. Zeal. Inst, vi, 1874, p. 103, 
pi. xviii. Id. Waite, Op. Cit. xlii, 1900, p. 390, pi. xxxviii. 

'‘Papanoko'' Mair, Trans. N. Zeal. Inst, xii, 1880, p. 315. Id. Best, 
Op. Cit. XXXV, 1903, p. 78. 

Localities.— This species was originally described from the Otira 
River on the western slopes of the dividing ranjife of the South Island 
of New Zealand, but Waite has recorded its occurrence in several 
eastern streams also. Under its native name ‘‘Papanoko’' it was first 
recognised from the Wanganui River in the North Island by Mair, 
while Best also records it from the Bay of Plenty district. 

Maoris at Hiruharama on the Wanganui River were recently 
found to be securinjr this species in lar^e numbers. Two examples 
collected by Mr. Elsdoii l^est were submitted to us for examination. 

A comparison of North and South Island specimens, from the 
Waniranui and Rakaia Rivers, reveals no characters to distinguish 
them even subspecifieally. 


Family Chironemidae. 

UiiiKoNEMrs MAKMORATi’S Gunihcr, 

Chironemus maroioratus (liinther, Brit. Mus. Cat. Pish, ii, 1860, p. 76. 
Id. Oirilby, Ed, Fish. N.S. Wales, 1893, p. 54, pi. xvii. 

Haplodactylns feryussoyii Hector, Trans. N. Zeal. Inst, vii, 1875, p. 243. 

Chironemus fergussoni Hector, Trans. N. Zeal. Inst, ix, 1877, p. 467, 
pi. viii, tig. 8a. 

A specimen, 330 mm. long, from the Bay of Islands, New Zealand, 
is evidently referal)le to C. fergussoni, which species was described by 
Hector from examples obtained at the same locality and at East C'a])e. 
This spe<*iin(‘n is rather more slender than others of C. marmonttus 
from Port dackson, New South Wales, but as it agrees with them in 
all structural details and in its colour-marking, we are unable to find 
any satisfactory characters to distinguish the New Zealand from the 
Australian species. 

The specimen from tlie Bay of Islands has the following charac- 
ters :—D.xiv/18 ; A.iii/7 (8) ; P.15, six lower rays simple. Lateral 
line with 56 pierced scales to the hypural joint, and 3 more on the 
base of the tail. 
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Family Syngnathidae. 

StIGMATOPHORA lAJNGIROSTRlS, Ilutton. 

(Fig. 1.) 

Stigmatophora longirostris Hutton, Fish. N. Zeal., 1872, p. 69. 

D.65; P.17; Bhiga 21/54. Head 1.5 in its distance from the 
vent; head and trunk 2.1 in the tail. Snoiit 1.1 longer than the rest 
of the head; eye 2.2 in the postorbitai portion of the head. Operculum 
with a horizontal ridge. Dorsal fin commencing on the eighth body- 
ring, and a little nearer the operculum than the vent; it extends over 
thirteen body-rings and twelve tail-rings. 

Fig. 1. 

A somewhat damaged specimen, 250 mm. long, is evidently iden- 
tical with Hutton ^s species, though it diflfers in sev(*ral details from 
his description. 

Locality. — Portobello, Port Chalmei^s; 29lh Sept., 1918. 

Family BiiENNiioAE. 

TrIPTERYGION SEGMENTATUM, sp, HOC, 

(Plate iv, fig. 3.) 

J3r.6; D.iv, xvii, 12; A.25; P.16; V.2; C.15. L. lat. 23 + 18. 
Depth at the ventrals ecpial to about one-fifth of the length to the 
hypural joint; head 3.6 in the same. Kye about 3 in the head, its 
diameter greater than the depth of the caudal peduncle. 

Head naked, with rather large ])ores and mueigerous canals 
around the eye and preopereular inai-gin, across the nape, and on 
the interorbital area and the snout. Snout ])ointed, the jaws sub- 
equal; mouth oblique, the maxilla extending backward to below the 
anterior portion of the eye. Anterior nostril in a low tube, with an 
upstanding tentacle; posterior nostril a large opening near the upper 
margin of the eye. Eye large, its upper margin cutting the profile of 
the head; a short (xuilar tentacle projects from its upper portion. 
Interorbital space narrow, mesially grooved. IVeoptu'cular margin 
free and entire, with large open pores. Operculum rounded, unarmed. 
Gill-membranes produced into pointed lobes above the bas(‘s of the 
pectorals, and broadly united across tlie throat in front of the ventrals. 

Body compressed, largely covered with scales, which have coarsely 
ciliated edges and their exposed surfaces concentrically striated. The 
space between the lateral line and the back is naked, as is the breast 
and abdominal surface. The tail is scaly on the sides, but has its 
dorsal and ventral surfaces naked. There are five rows of scales 
between the posterior dorsal and anal rays. Lateral line parallel with 
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the back, foniied of (*oarse simple tubes and extending backward to the 
space between the sec'oiid and third dorsal fins; a single row of scales 
separates it from the median row, in which each scale has a small 
marginal notch. 

First dorsal commencing above* the operculum; its first two spines 
are of subequal length, and the others decrease backward; the third 
is united by membrane to the first spine of the second dorsal. The 
spines of th(‘ second dorsal attain their highest point at about the 
fourth, and then decrease* slightly backwards; the membrane from the 
last apparently tou(*hes the base of the first ray of the third dorsal. 
All the rays of the third dorsal are simple; the third is longest and 
the others decrease backward; the last is double. Anal originating in 
advance of the middle of the se(*ond dorsal and terminating behind 
the last ray of the third dorsal; all its rays are simple, and they 
increase gradually in height to about the fourth hist. Pectorals 
large, pointed, and entirely comi)osed of simple rays; the lower rays 
are somewdiat thickened, and the seventh is longest. Centrals jugular, 
each with a fixed spine and two simple thickened rays. Caudal imper- 
fect, apparently rounded, and composed of simple rays. 

Colour-marking . — Light yellowish after preservation, with eight 
broad, dark cross-bands descending from the back to the ventral sur- 
face; four of these are below the second dorsal and three below tlie 
third, while one cr()ss(*s the caudal peduncle. The intermediate spaces 
are coven'd with grey dots near the back, which leave light borders on 
each side of the dark bands. There is a dark bar des(*ending from the 
eye, another across tin* lij)s, and a cluster of dots forms a dark patch 
on the operculum. The dorsal fins have dark areas corresponding to 
the body bands, wliicli coalesce on the upper parts of the fins. Anal 
dark, with a blackish dot at the base of each ray. 

Described and figured from a single specimen about 21 mm. long. 

Tliis species difiers fi*om others of the genus recorded from New 
Zealand in having all its fin-rays simple, the spinels of the first dorsal 
decreasing instead of increasing in Insight backwards, and in its 
striking colour-marking. The two first mentioned characters suggest 
affinity with .\otocUnus (lill, but in that genus the second dorsal is 
shorter than tin* third and the pe('toral rays are less numerous than 
in this new species. 

Locality . — Shag Point, Otago, New' Zealand. Under stones at 
low- water mark. Collected by Mr. K. B. Oliver. 

Triptervgion varium Bloch <0 Schneider. 

Trijiterygion varium (^Bloch & Schneidei*) Waite, Rec. Cantb. Mus. ii, 

1, i913, p. 7, pi. iii. 

Sixteen specimens, 38-83 mm. long, exhibit considerable variation 
hi the numbers of fin-rays and spines. Ten specimens counted have 
D.v-vi, xx-xxi, 13-15; A. 25-29. 

Locality. — Portobello, Port Chalmers, on the beach, 5th-6th 
December, 1918. 
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Helcogram-ma MEDiiTM GUnther. 

Tripterygion medium ((iiinther) Waite, Ree. Canth. Mus. ii, 1, 1913, 
p 5, pi. ii. 

Nineteen specimens, 40-89 mm. lon^. 

Locality, — Pipikariti, near Port Chalmers, in roek-pools, 12th 
December, 1918. 



A REVISION OF THE RATS OF THE GENUS LEPOBILLVS 

AND THE 

STATUS OF IJAPALOTIH PERSON AT A KREPFT. 

By 

Ellis Le G. Trolghton, Zoologist, Australian Museum. 

(Plates v-vi.) 

While on a collecting expedition on behalf of the Trustees of the 
Australian Museum, at various stations on the Trans-Australian Rail- 
way, I secured several specimens of a stick-nest building rat. This 
series, in association with specimens already in the Museum collection, 
has proved of such interest that I present the following conclusions 
derived therefrom, together with figures of the cranial and other 
characters of the species of the genus. I am also able to supply notes 
upon the habits, and a photograph of the nest, of some of these 
interesting creatures. 

During an examination of rats of the short-footed “jerboa” type, 
I had the cranium of the type of Uapalotis personata Krefft removed, 
and am now able to submit a note upon its status. 

I wish to express my especial indebtedness to Professor F. Wood 
Jones, who generously supplied authentic, spetumens of L, joncsi so 
soon as he became aware that I was working upon the species of 
Leponllm, Also to Mr. Oldfield Thomas for his encouraging interest 
and valued notes received in correspondence, dealing with various 
species of iMuridae. Of the Museum staff, I am indebted to Mr. A. R. 
McCulloch for his very willing help, and to ]\Ir. J. B. Kinghorn, 
who most kindlj prepared the figures, with the help of his assistant, 
Mr. H. 0. Fletcher. 


Genus LEIH)RlLLT^s Thomas, 

LeporiUus Thomas, Ann. Mag. Nat. Hist. (7) xvii, 1906, p. 83 — 
Orthotype //. apkalh Gould; Id. loc. cif. (8) iii, 1909, p. 372 
(footnote), and (8) vi, 1910, p. 606 (footnote). 

First and second upper molars each with two internal cusps; 
postero-internal cusps absent. Lower np and wP each with a posterior 
concavity, in which a distinct median supplementary cusp is placed. 
Hind feet with the usual six pads. Ears long. Skull without supra- 
orbital ridgCvS. 

Affinities . — This genus resembles Rattus and Noiomys in having 
the same numlier of molar cusps on nP and m'\ but differs from the 
former in having much longer ears, and from the latter in having a 
short and broad hind foot with six interdigital pads, instead of a long 
and very slender foot with three to four pads. 
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Range , — West of the Lower Darling: River in New South Wales; 
from Alice Springrs to the Niillarbor Plains and Nuyts Archipelagro in 
South Australia. 

Key to the species . — 

A. Fur of middle of belly not pure white, slate coloured at b/use. Tail not tipped 

with white. Depth of muzzle, midway between henselion and palatal fora- 
mina, not longfer than the upper molar row, which is 9-10.5 mm. 

a. Ear long, much longer than distance between rhinarium and i>oslerior canthus 
of eye. Front edge of zygomatic plate straight and oblique. Foot slender, 
its width 6.0-6.6 in its length. Basal length of lower molar roNv 8.5 mm. 

conditor. 

h. Ear short, slightly less than distance betw'een ihinarium and posterior 
canthus of eye. Front edge of zygomatic plate more or less curved. Foot 
broad, its width 5.3-5.8 in its length. Basal length of lower molar row 
9-9.7 mm. jotiesi. 

B. Fur of middle of belly pure white, white at base. Tail tipped with white. 

Front edge of zygomatic plate vertical. Depth of muzzle, midway between 
henselion and palatal foramina, longer than tin* upper molar row, which is 
7.3 mm. apicalts. 


Leporillus conditor Gould. 

(Plates V'Vi.) 

Mu.<i conditor Gould, in Sturt’s Exped. Ontr. Aiistr., i, ]849, \). 120, 
pi. i ; and ii, app. p. 7. 

Uapalotis conditor Gould, Mamni. Austr. iii, ISO;!, pi. vi. Id. Kreffl, 
Cat. Maram. Coll. Austr. Mus., 1864, p. 65. 

Comlwrm conditor Ogilby, Cat. Austr. Mamin., 1892, p. 118. Id. Ijo 
S ouef, Austr. Zoologist, iii, 1, 1922, p. 15, pi. i-ii. 

External Characters . — Fur of back soft, fine, and moderately 
thick; an admixture of slate grey fur wliieJi is bully towards, and light 
brown at tips, and longer blackish hairs which are not so thickly distri- 
buted as the short pile. 

General colour of back light yellowish-brown, grizzled with 
blackish-brown; between the ears the yellowish- brown is clearer. Sides 
becoming greyish-buff. Fur of belly slate grey at base, with huffy- 
white tips the basal colour shows through the lighter tips, whieh are 
whiter on the throat and darkest between the forelimbs, where there 
is a buff patch. Inside of leg (outside in skin) washed with buff; out- 
side of legs and either side of vent tinged with ochraceons-buff. There 
is a blackish-brown patch on the wrist, formed of light brown hairs 
with whitish tips, continued as a narrow bar of colour on the outer 
side of the hand as far as the ibase of the outer digit, whence it spreads 
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out into a dark patch on the metaearpak; extreme outer and the inner 
side of hand buft*; dij^its darker owin«: to an intermin^linji; ol' darker 
hairs. Feet (PI. v, fi^. lb) with a patch of dai-k brown hairs on the 
outer base of the heels (inner in skin), which is continued in a li^^ht, 
thin line of shading along the outer edge of the metatarsals, and 
spreads out over the base of the outer digit; this sliading is composed 
of dark grey hairs with dull white tips; rest of upper surface of feet 
huffy-white save for dark shading at the base of, and on digits. Ear 
dark brown on the outside, the anterior third of which is well covered 
with dark brown hairs with lighter tips; the rest of the outer surface is 
more lightly haired save for some long, light coloured hairs at the 
postero-external base; the upper half of the inside evenly covered Avith 
light brown hairs. Tail dark brown above, changing rather shar])ly 
to light buffy-brown on the sid(^ and underneath, the (iolours being 
influenced by the scaling, which is dark above ajid light below; it is 
evenly covered Avith hairs, not concealing the scales, which are dark 
broAvn, generally with lighter tips above, and eream coloured on the 
sides and undersurface; the hairs do not become iiotic(*ably longer at 
the tip. 

Ear (PI. V, fig. la) large, its length much greater than the distance 
between the rhinarium and the posterior canthns of the eye, and 
reaching to about the middle of the distance between the posterior 
cantbus of the eye and the base of the ear ; it is longer than the distaiiee 
between the heel tip and the most distal (3rd) interdigital i)ad {VI, v, 
fig. lb). Tail shorter than the head and IkkI.v, its length 1.1 in that of 
the latter. Foot narroAV, its width, oi)posite the distal end of the inner 
metatarsal i)ad, 7 mm. ; its length from tJie lu’cl tip to the end of tlie 
longest digit 42 mm.; the width is (i in the length. 

Skull . — Comparatively light (PI. v, figs. le-d). Aluzzle long 
and narroAV, its width at the level of the anterior eiul of the palatal 
foramina l.o in the depth, Avhieh is shorter than the upper molar row. 
Nasals long and slender, their breadtii at the Jiiidtlle of their length 3.8 
in their length. Interorhital region comparatiA’'ely narrow, without 
very sharp angled edges and Avitli tlu* orbital surfaces of the frontals, 
from tin* preorhital proces.s(*s to the froiito-pai-i<‘tal sutures, visible 
from above. Zygomatic plate narrow, its anterior edge straight hut 
oblicpie, the base projecting forv'ard and its upper angle gently 
rounded. Zygomatic arches expanded posteriorly, their breadth at 
the junction* of the ])roeess of the scpiamo.sai with the jugal greater 
than the maximum breadth of the maxillary processes. Palatal 
foramina extending well beyond the level of the anteiior roots of the 
molars, their length e(iual to that of a molar row. Palate narroAv, its 
Avidtli between the second molars equal to tliat of one m-. Bulla^ large, 
opaque, their deptli, measured obliquely from the bony tubercle above 
the external meatus to the loAve.st point of the ventral surface, 10 mm. 
The i)Ostero-lateral edges of the interparietal forming a broad V, the 
well-defined apex overhanging the median keel and upper edges of 
the supraoccipital. Mandible moderately heavy. 
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Dentition , — Incisors slender and light, each 1 mm. in breadth. 
Antero-internal ensps of upper and (PI. v, fig. le) directed 
obliquely forward, being situated opposite the divisions and filling 
the angles between the molars; the cusps press closely against the 
posterior lamina? of and m-. Lower molar row (PI. v, fig. If) : — 
the first lamina of with a deep outer antero-lateral indentation, 
its inner cus]) widely separated from that of the next lamina; all other 
lamina?, excej)! the hindmost, which is oval, are V shaped, owing to the 
marked pinching in at their middles and the strongly oblique postero- 
lateral diff^ction of their inner and outer cusps. Between these cusps 
are well-marked re-entrant concavities; those behind the second lamina 
of and the first lamina of wr and show as deep pits w'hen cleared 
of calculus, wher(*as in the concavities behind the posterior lamina of 

and mr there is placed a well-defined, rounded, median supple- 
mentary cusp. All the inner cusps are widely separated except those 
of 

Dimensions before Skinning . — Head and body 197 mm. ; tail 178; 
hind foot 44; ear 4‘1. 

Skull Dimensions . — Greatest length 45.4; breadth of zygomatic 
arch at broadest part of zygomatic processes 20.4 ; breadth at junction 
of the jugal with the processes of the squamosak 21 ; nasals 17.5 X 4.5 ; 
interorbital breadth 5 : palatilar length 21.5; palatal foramina 9.2 X 4; 
breadth of brain-case 17.6 ; depth of Imlla 10; molar series, upper 9.3, 
lower 8.5. 

Specimen described . — Adult female. Au.stralian Museum Collec- 
tion, No. i\r.3062. Collected 11th Octolnn', 1921, by E. Le C. Troughton 
and J. II. Wright. A series of dried and spirit specimens also 
examined. 

Variution . — "fhe general colour of four dried skins does not display 
marked variation beyond that the young specimens are slightly darker 
dor.sally, the light brown tint l>ecoming stronger in the older specimens. 
Tw^o specimens have a short fur of varying hmgth intermingled with the 
s]at(‘ grey of the under fur; this is presumably a new growdh, being so 
shoi’t in parts that only the lighter tips are showing above the skin, 
whereas in other parts the young fur show’s a slate grey base, the light 
brown tips appearing half-w^ay up the slaty base of the old fur and 
giving the appearance of rings of colour. 

(Comparative measurements of four spirit specimens exhibit a slight 
variatioxi in the ear length; in twm it is equal to the distance between 
the heel tip and the most distal pads, wdiile in another it reaches from 
the former point to the middle of the longest digit. Measurements of 
eight fresh specimens show the tail to be from 10 to 20 mm. shorter than 
the head and body. Foot narrow, its width on a level with the distal 
end of the inner metatarsal pad from 6 to 6.6 in its length. 
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Comparative measuremeiitii of live crania show that the muzzles 
and nasals vary considerably in relative propoilions with age. In four 
skulls from the same lo(*ality on the Trans- Australian liailway the 
muzzles of the young are relatively broader than thos(‘ of adults, the 
muzzle width ranging from 1.2 to l.o in its depth; the width of the 
nasals of the smallest are *‘1.3 in their length, whereas they are 3.8 in the 
largest; in an adult from the Lower Darling these characters agree 
with the younger examples of my series rather than with the adults. 
1 he zygomatic plate is somewliat variable in shape, but the oblique 
anterior edge, with its projecting base, is maintained. Cpper and lower 
molars of five skulls do not vary except for slight changes in general 
appearance due to wearing down in the older specimens ; basal length 
of upper rows 9-9.3, lower rows 8.5. 

Comparison with Allies. -Tht- slender feel and large ears of this 
species resemble those of apicalis, hut it is easily distinguishable from 
the latter by the structure of the cranium and teeth ; it also has slaty 
basal belly fur and no tail tuft, as opposed to the entirely white belly 
fur and white tufted tail of apicalis. My specimens of condilor may 
be readily distinguished from jomsi by the markedly shorter ear and 
heavier foot, as well as by the stouter skull of the latter. 

Identity. — L. conditar was lirst secured by Sturt in 1844 during 
one of his exploring expeditions on the banks of the Lower Darling, 
about 45 miles from Laidley’s Pond. Since that time very few 
specimens seem to have been taken. Referring to the species in 1921, 
Mr. Oldfield Thomas wrote*- “there is no specimen of it in the British 
Museum, and in 1922 he recorded, on my authority, that there were 
no specimens in Sydney that could be recognised as authentic examples 
of Sturt’s conditar. llowever, I have since found a single specimen 
in the old collection of the Australian Museum, which is entered as 
No. 86 in the Museum’s earliest registei', comi)iled by Secretary Palmer 
about the year 1877 ; the s])ecimen may reasonably he considered 
identical with one presented to the Australian Museum by Krefl't in 
1861’ as a “Building Hat, Hapaloiis conditor," and subsequently 
listed by him in 1864; it is said to be from the Lower Murray, and, 
though considerably faded and with an imperf(*ct skull, is apparently 
specifically identical with specimens recently" collected by myself 
between Ooldea and Fisher in South Australia. I have no doubt, there- 
fore, that the specumen described above is correctly identified as 
L. conditar. 

Synonymy. — In his valuable “List of Australian and Austix)- 
Pacific Murida*,” 1916, p. 37, Longman incorrectly relegated rmulitar 
to the synonymy of Conilurus albipcs and overlooked Ogilby's refer- 
ence to the former. Not only are these two specifically distinct, but 
conditar proves to lie referable to the genus LeporiUus, the members 
of which are distinguished by dental eharactei-s from the genus 
Conihirus, to which alhipes belongs. 

» Aust, Mus. 8th Ann. Kept., 1861 (1862), p. 3. 
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Nests . — As noted by Sturt-, the nest was first descril)ed by 
iMitdiell^ but that ex[)Iorer apparently did not keep a specimen of the 
animal wliieJi made it. lie iiicoiTCctly ascribed it to C. constructor 
O^^ilby, which species is synonymous with albipes^, but according 
to (iould\ this latter s})eeies does not build any such nest. It is 
therefore clear tliat Mitclieirs description applies to the nest of 
C. conditor, as recognised by Sturt and Uould. 

Accordiiuf to Mitchell's description of the nest in the region 
around the Lower Darling Kiver, it consisted of a stack of small 
branches worked around and interlaced with a small bush, the whole 
resembling a pile for a signal tire. Ac^cording to Sturt. ’s description of 
nests in the same region, they were in the form of a compact cone 
like a beehive, and are so figured by him and by Gould**. 

Nests found by myself in an area from five to twelve miles west 
from Ooldea, South Australia, were exactly" as described by Mitchell 
and not as represented by Sturt and Gould. The discrepancy between 
the above authors' descriptions of the nests is doubtless accounted for 
by the fact that the structure varies in character according to the 
conditions of terrain and available material. As an instance of this, 
the nests which 1 found around Ooldea, built in the shallow depres- 
sions, or ‘ ‘ dongholes, ' ' where there was ample vegetation, were about 
three feet high and firmly constructed around the base of a bush, 
whereas nests of the same species in the neighbourhood of Fisher, 
wdiere dongholes and suitable bushes were not available, consisted of a 
coiiij)aratively tiatiened heap of sticks without definite cone-like shape 
or central suppoil, and were placed over rabbit warrens in the* open 
plain. 

While stationed at Ooldea and Fisher on the Trans-Australian 
Kail way, my assistant ( J. II. Wright) and I had excellent opportunities 
for observing the jiests and habitat of these interesting Murids. We 
tramped over three types of countiy within about fifty miles of Ooldea, 
situated on the edge of the vast Nullarbor Plain, where a remarkable 
contrast is shown between the malice and stunted scrub growing on the 
sand waves eastward of Ooldea and the fiat monotonous landscape 
which the train (‘liters immediately west of the station and traverses 
for three hundred miles. There were no stick nests in the scrub 
around Ooldea, and, after walking a zig-zag course all one morning, 
we could not find a nest on the plain within several miles of the scrub; 
the railway gangers, who were most kind and gave eveiy assistance, 

^ 8turt — Expect. Centr. Austr. i, 1849, p. 120. 

* Mitchell — In Ogilby, Trans. Linn. 8oc. Lond. xviii, 1, 1838, p. 127*8, and 
Three Exped. Int. E. Austr. i, 1838, p. 305, and ii, p. 201-2. 

* Vide Gray, Ann. Mag. Nat. Hist, ii, 1839, p. 308. 

® Gould — Mainm. Austr. iii, 1803, pi. i. 

® Gould — loc. cit., pi, vi 
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spoke of a nest about a mile from the station, but we could not find 
it, and it must have been an isolated one. This sc^arcity of nests close 
to the station may have been due to the aboriginals, who are not 
encouraged by the authorities to go farther west, and make a regular 
camp at Ooldea; food is generally scarce, and on the plain for several 
miles may be seen excavations whore the natives have been digging 
out rabbits and bandicoots; the rats were doubtless eaten by the 
natives, who, according to observers, regard them as a delicacy; this 
would entail destruction of the nests, and account for their absence 
close in. 

Scattered over the plain, for about twelve^ miles westward of 
Ooldea, are slight depressions which have the appearance of shallow 
lake beds, where the soil is softer and the monotonous blue bush gives 
place to thick rank grasses and stunted bush (IM. vi, lig 1). These 
“oases,’’ dongas or “dougholes,” as they are called, watered only in 
times of licavy rain, must seem a veritable haven of refuge to the 
animals of the f>lains, which we found, to our relief, prone to con- 
gregate in tliem. The struggle for existence and accommodation must 
be very keen, and in one of the larger dongholes we saw striking proof 
of congestion, in a typical stick nest of vonditor on the to]) of which 
was the nest of a Striped Brown Hawk, lenuidra herigora V. & Pf. 
(PI. vi, fig. 2). The rat ’s nest was of a typical shape, save that a neat 
depression at the apex of tin* cone housed the bird’s three egg’s; the 
association was a strange one, and it is difficult to surmise wdiat pact 
or understanding reconciled these ill-matelied householders. Bones 
littered about inside th(‘ rat's nest suggested a im^al diet, and most 
rats are partial to eggs, while there are many records of the partiality 
of the Brown Hawks for small quadrupeds, su(‘h as marsupials and 
rats, as food. 

The eoiie-likc type of nest, such as found on the plain west of 
Ooldea, has been so well des<*ri})ed by earlier writers that little remains 
to be written; one of the largest we observtnl was quite thi’ee and a 
half feet high, with a diameter of not less than live fe<*t. All nests of 
this type examiiu'd had the grass nests within, and the “hole in the 
ground” underneatli them described by Oould was of varying length, 
comparatively straight and did not descend to any depth; somewhat 
like a shallow J*abbit burrow and not always entirely covered in, it may 
be used for food storage as siiggested by Oould, as well as an additioT.?)! 
biding place. 'I'lie nests an* so tirmly woven that we found dragging 
them apart a difficult and trying task in the heat and dust ; the use of 
the trunk and limbs of a gnarled and stunted tree as a basis for the 
structure of interwoven sticks gives it an extraordinary strength, which 
is doubtless a protection from the dingoes, which travel over the plains 
in great iiiimhers at certain seasons, as w(‘ll as from the strong winds 
which prevail and would soon disperse a mere heap of light, dead 
sticks. A few' nests w^ere observed without any central support, though 
good ones were available, and these, though somewhat flattened, were 
rnori* of the type described by Gould and very closely wmven. 
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The first don^hole searched contained one large nest which Wright 
proceeded to disturb, the writer waiting with gun poised. After 
several false alarms caused by rabbits rushing from the refuge, where 
they are seemingly (piite at home, we caught our first glimpse of a 
living condiior, moving very rapidly. The rabbit-like appearance of 
this rat mentioned by various authors was heightened by its method 
of running; we had ample opportunity to ol)serve that this was quite 
as in Rati us, and never jerboa-like as in Notomys. Having noted the 
rabbit warren to which the quarry had retreated, we burrowed after 
it with our hands and a small entrenching tool. On reaching the 
junction of two burrows, excitement became intense, and the rat, after 
several feints, s])]*ang out with such velocity as to completely baffle 
its pu]*suers. Tliis happened several times, but fortunately there is 
only a shallow layer of soft earth about two feet deep in the dongholes, 
under which is a hard .stratum preventing the excavation of deep 
burrows, so that we eventually secured our largest specimen as it 
crouched in a burrow with several rabbits. 

Some of the large dongholes contained as many as six nests, and, 
though one regretted destroying the results of so much industiy, time 
was precious, and the holders so unwilling to leave their forts that it 
became necessary to realise Mitcheirs simile of the ‘‘signal fire . . . 
used by the natives,” by burning one of the nests to obtain a series 
of specimens. The rats, as they emerged, rose up firmly on their strong 
hind feet and surveyed the surroundings before darting to a rabbit 
burrow. 

Twelve miles westward of (toldea the dongholes gradually dis- 
ap[)ear, and the landscai)e at Fisher, about foidy miles farther on, is 
flat and fairly well covered with stunted bushes about knee-high. 
PTere the frail bushes do not provide either adequate central support or 
sticks strong enough for the cone-like type of ne.sts, which are therefore 
built over rabbit warrens, and in many cases had small stones placed 
among and on top of the sticks for added security. These nests looked 
like deserted crows ^ nests, having none of the orderly shape of those 
nearer Oold('a, and we migrht have doubted that tluw were occupied 
had we not occasionally surf)rised a rat sunning itself on top of one 
of them. Th(‘ rats were very alert, and the nests, being placed at the 
confluence of several rabbit burrows in the centre of a warren, pro- 
vided many avenues for es<*ape; we tried to shoot specimens, but they 
always disappeared before coming within range of our light gun. To 
dig for specimens amongst the ramifying burrows was impossible, and 
as the rats were very wary of traps, we congratulated ourselves upon 
having .seinired a .series from about Ooldea. 

This species, unlike L. apirah's and C, alhipps, which have been 
observed to live in hollow trees, appears to prefer entirely plain 
country, requiring the nest for protection. 
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Enemies. enemies, doubtless more dreaded than the 
dingoes mentioned above, are the Bam or Delicate Owls, Tyto alba, 
which live in the limestone caves or ‘‘blowholes’’ which are scattered 
over the Nullarbor Plain, lliough the openings of these blowholes 
are sometimes too small to allow a man to enter, they usually open out 
into a fair-sized chamber, from which small crannies are given off ; 
their name is derived from the sur])risingly strong wind wliieb blows 
up from the crannies and out through the openings above ; according 
to popular report the air at times is drawn strongly inward, the change 
in the direction of the draught being attributed to the action of the 
tides, some sixty miles away. We found owls roosting in several of 
the blowholes and collected a great many of their castings, the majority 
of which contained complete skulls of conditor, as well as those of a 
Noiomys and a Phascogale. 

In other areas, apart from the species’ dislike of being disturbed 
by sheep and cattle, the penchant of the aboriginals for it as a food 
must have been a considerable factor in its extermination. Professor 
Sir Baldwin Spencer in a letter to Mr. K. R. Waite (juoted the state- 
ment of a friend who forwarded specimens of rondiior: “I let the 
boys (Le., blacks) liave an hour's sport biiraing out soTiie of them and 
chasing the inhabitants, which are regarded as a delicacy; there were 
four or five in each mound we tackled.” Doubtless such depredations 
and the advance of settlement have driven the spe(‘i('s to the more 
inaccessibh' desert country; on the vast Nullarbor Plain, where there is 
no stock and the natives are unable to (*xist, the species thrives in 
great numbers. 

ITahits. — "Mr. A. S. Le Souef has noted the peculiar method 
L. conditor has adopted of carrying the young, which are firmly 
attached by their mouths to the nipples of the parent. There are 
several references 1o such an attachment among-st various genera of 
native IMuriiuv, doubtless the earliest being that of (h)uld^ who quotes, 
when writing of IlapaJotis alhipcs, a note sent him })y Sir George Grey 
during his Goveriiorshi]) of South Australia: “The specimen I send 
you, a female, had Ihree young ones attached to its teats when it was 
caught. . . . While life remained in the mother they remained 

attached to her teats by their mouths, and grasped her lx)dy with their 
claws, thereby causing h(‘r to present the a])])earance of a marsupial 
minus the pouch. On pulling the young from off the teats of the dead 
mother, they seized hold of my glove with the mouth and held on si 
strongly that it was difficult to disengage them.” Ogilby* has (*om- 
mented upon this note. 

Writing upon Uroniys cervinipfs, Lbnnbcrg'^, quoting Dr. 
Mjbberg’s diary, writes of a female carrying four young ones “hanging 
attached at the nipples and dragging after her on the ground.” After 
a ten minutes’ chase the young ones had not let go their liold and did 
not do so until dropped into alcohol with the mother. 

’ Giiuld — Mamm. Austr., 1863, pi. i. 

* Ogilby — Cat. Mamm. Austr., 1892, p. 114*5. 

• Lbnnberg— Kungl. Sv. Vet. Akad. Handl. lii, 2, 1916, p. 4. 
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Describing Vromys littoralis, Lonnberg^® refers to further notes by 
Dr. Mjbberg and writes ‘‘the two young ones remained attached to 
the teats, although the mother ran hither and thither on the beach for 
awhile l>efore she was caught, and the young were dragged along the 
ground. The young are hairy and . . . the mouth is open and 

appears (piite normal. It is not obliterated at the sides as in the 
marsupials for retaining the maternal nipple. It is thus evident that 
the young animal in the present case has the faculty of holding on 
to the teat of the mother by means of their own muscular strength and 
witli the aid of their jaws, lips and teeth. I think that it is especially 
the latter which are important . . . they are naturally enough, 

not worn to chisel-shaped edges at the ends, in which case they would 
w^ound the mother; on the contrary they are, especially those of the 
upper jaw, blunt. The upper ineisoi*s are also a little diverging with 
their bluntly rounded extreme ends, and by this, no doubt, the young 
animal gets a firmer grip. ... a remarkable biological fact 
but there is, of course, not the slightest trace of any 
niai'supial afiinitj^ indicated by this.’' 

LoraUdes . — Lower Murray ; Ooldea and Fisher on the Nullarbor 
Plain, Trans-Australian Railway, South Australia. 

IMsirihution . — This species appears to have had a very wide range, 
as it occurred on the Lower Darling as well as at the above localities. 
This range is now greatly restricted, and Krefft, giving the habitat as 
“The plains of tlie interior,” wrote in 1864: “This animal has become 
exceedingly rare, and is only found in, localities where it is not dis- 
turbed by sheep or cattle. I do not think that it occurs south of the 
Murray, where, according to the aborigines, it w^as found in large 
numbers not many years ago,” 


LEPORiTiiaTs APicAiJs Gcnild, 

(Plate V, fig. 3.) 

Hapalotis apicaUs (lould, Proc. Zool. Soc., 1851, p. 126, and Mamm. 
Austr. iii, 1863, pi. ii. Id. Krefft, Cat. Mamm. Coll. Austr. Mus., 
1864, p. 64. Id. Spencer, Horn Exped. ii, 1896, p. 11. 

Coniluras apicaUs Ogilby, Cat. Austr. Mamm., 1892, p. 116. Id. Waite, 
Proc. Hoy. Soc. Viet, x, 2, 1898, p. 115, pi. v, figs. la-e. 

LeporilJns apicaUs Thomas, Ann. Mag. Nat. Hist. (7) xvii, 1906, p. 83, 
and loc. cit. (9) viii, 1921, p. 433 and pp. 618-620. 

E.riernal Characters . — In the Australian Museum Collection are 
three dried and mounted specimens, which, though old and somewhat 
faded, agree well with Gould’s descriptions and figure, and are quite 
as descri'l>ed by Waite. The general colour of the back is well repre- 
sented in Gould’s figure; it is lighter and not so grizzled as in canditar, 

rjoiinberg — loc. cit,, p. 6. 
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owing to the darker hairs being lighter and not so numerous as in the 
latter species. The fur of the under surface from the chin to the vent 
is ^tirely white from base to tip. Hands white with a median brown 
oblique mark separating the white from the greyish-brown of the upper 
limb. Feet white, showing signs of the “dark’’ marking described by 
Waite; the marks are light brown and irregularly placed, the most 
consistent being a faint line running down the outer side of the meta- 
tarsals; the faint markings do not restrict the generally white colour 
of the foot to any definite pattern. Ears : outside covered with light 
brown hairs which are longer and darker on the anterior third ; upper 
half of inside covered with light yellowish-brown hairs. Tail with basal 
three-fourths of upper surface brown, the colour narrowing to a thin 
line and fading out towards the apical fourth, around which the hairs 
are considerably lengthened, forming a pencil of white ; entire under 
surface lighter. 

Ear long; in two dried specimens the length is greater than the 
distance between the rhinarium and the posterior canthus of the eye 
and equal to the distance between the heel tip and the fourth inter- 
digital pad. Tail, according to Waite’s measurements, considerably 
longer than the head and body. Foot long and slender. 

Sktdl . — Comparatively light and elongate; its upper profile com- 
paratively straight and not much bowed in the nasal region. Muzzle 
deep, its width above the anterior end of the palatal foramina 1.6 in 
the depth, wdiich is longer than the upper molar row. Breadth of the 
nasals at the middle of their length, 3.8 in the length. Interortbital 
region broad, wdth sharp angled edges and with very little of the 
orbital surface of the frontals visible from above. Front edge of 
zygomatic plate straight and vertical, its upper angle gently rounded. 
Zygomatic arches expanded posteriorly ; according to Waite’s figures 
their breadth at about the junction of the process of the squamosal 
with the jugal is considerably more than the maximum breadth of the 
maxillary processes. Palatal foramina comparatively long, reaching 
the level of the anterior roots of wP. Palate broad, its width between 
the second molars greater than the width of wP. Bulte missing. 
Mandible light. 

Dimensions (of three dried and mounted specimens). — Ear 
28-29 mm. ; hind foot 41-43 mm. 

Skull Dime /mans.— Nasals 14.5 X 3.8; interorbital breadth, 5.2; 
palatilar length 19; palatal foramina 8.5 X 3.5; molar series, upper 
7,3, lower 7.5. 

Specimens described . — The above description is based on three old 
and considerably damaged specimens, which are evidently identical 
with those catalogued by ICrefft in 1864, and do not display any notice- 
able variation. Associated with them is a label inscribed The White- 
tipped Tree Eat, Hapalotis apicaJis/' 
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Dentition. — Incisors rather slender. Upper molars with their 
general arrangement as in conditor (PI. v, fig. le), but distinctly 
smaller. Lower molars (PI. v, fig. 3) : — first lamina of without a 
strong outer antero-lateral indentation, its inner cusp not so widely 
separated from the next as in conditor; the other laminse much as in 
conditor but simpler, their inner and outer cusps not so obliquely 
placed and the concavities are therefore not so large; there are the sam(* 
pits behind the second lamina of in} and the first of m- and m } ; the 
last is small owing to the thickness of the centre of the lamina ; the 
well-defined, median supplementary cusp behind the posterior lamina 
of and is also present ; inner cusps of molar row not as widely 
separated as in conditor. 

Comparison with Allies. — Form lighter and teeth smaller tlian in 
conditor and jonesi. The upper surface of the foot is white with only 
faint suggestions of the dark markings which are present in a greater 
or lesser degree in jonesi and conditor. It is readily distinguished 
from the two latter by its entirely white belly fur, white tail tuft, 
whiter feet, smaller teeth and generally more delicate form and skull. 
The skulls of apicalis available to me are incomplete, but, according 
to AVaite’s figures, the zygomatic arches are wider posteriorly than 
anteriorly. 

The White-tipped Tail. — In a recent paper, Thomas” discusses 
the type of L. apicalis Gould, which he states has now an imperfect 
tail. He further says that Gould ‘‘wrongly’’ described the tail as 
being white-tipped, and refers to a second specimen from Gould’s col- 
lection in support of this contention. Gould’s descriptions of the 
species in 1851 and 1863 state definitely that .the “apical fourth” of 
the tail was “thinly clothed with white hairs”; he also mentioned, 
in comparison with the heavy brush of C. alhipes, that the tail was 
“nearly destitute of the long brushy hairs towards the tip,” and that 
he had but a single specimen with those characters. Krefft, who saw 
numerous living specimens, describing the tail of apicalis in 1864, 
wrote: “It has been stated that the tail of this animal is nearly 
destitute of the long bnishy hairs towards the tip. . . . This, 

however, is not the rule, but the exception only, though specimens kept 
in captivity soon lose the long hairs, and frequently their tails also, 
if kept in company wdth other rodents.” Though Krefft omits colour 
in his description, the tails were evidently white since he calls the 
species “The White-tipped HapnJotis.’^ Waite in 1898 described 
several specimens of apicalis from Central Australia and specially 
noted that Gould’s figure was an excellent representation of the 
animal; he also described a pencil of white hairs at the tip of the tail 
and suggested that it was probable that the tail of Gould’s single 
example “had been somewhat denuded of hair.” 

11 Thomas — Ann. Mag. Nat. Hist. (9) viii, 1921, p. 619. 
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Of three specimens in the Australian Museum only one is complete 
enough to show the white portion of the tail ; though its extreme tip 
is missing, it has a definite tuft of lengthened white hairs extending 
around and along the end for about an inch. The tails of the other two 
are not sufficiently complete to show the tuft. In' consideration of the 
foregoing I cannot accept Thomas^ suggestion that the type of apicalis 
was originally other than as described by Gould. 

Identification of the Holotype . — Despite the fact that Gould wrote 
in 1863, twelve years after his original description was published, that 
he possessed single example only of this species/^ Thomas^^ has 
referred to two specimens from Gould’s collection in the British 
Museum, one of which he selects as the lectotype of L. apicalis (B.M. 
No. 53. 10. 22. 15). Two months later, however, Thomas’® definitely 
states that Gould seems only to have done his describing from one of 
them (B.M. No. 53. 10. 22. 14), the worst of the two, young and with 
an imperfect tail.” It is therefore obvious that this latter specimen 
must be accepted as the holotype of the species. 

• 

Habit fi . — '‘Nocturnal and gregarious” according to Krefft, who 
also wrote: "I have frequently taken from eight to ten out of a 
hollow tree, and tamed them so that they kept about the camp, 
mounting the supper table at tea time for their share of sugar and 
damper.” 

Writing of the "hut-like mounds of dry sticks” constructed by 
conditovy frequently observed by him on the Murray Plains, Kreflft 
noted that "they are either uninhabited or occupied by Ilapalotis 
apicalis, a species always at war with the larger, and apparently 
stronger, but not so numerous Tlapalotis conditor/^ 

Localities , — The specimens are laix'lled as having been obtained 
on the Lower Murray and Lower Darling Rivers. 

Distribution. — Gould’s holotype was "procured by Mr. Strange in 
South Australia.” Two specimens w^re secured at Alice Springs, 
Central Australia, by ^Messrs. Gillen and Field, who presented them to 
Professor Sir Baldwin Spencer. The species once inhabited the 
"Plains of the Murray and Darling” according to Krefft. 


IjEporillus jonesi Thomas. 

(Plate V, figs. 2a-2f.) 

LeporiUus jonesi Thomas, Ann. Mag. Nat. Hist. (9) viii, 1921, p. 618. 

External Characters . — Fur rather thin and poor, not so thick as 
that of conditor or apicalis: slate coloured basally both above and 
below. The general colour of the back, sides and under surface much 


** Thomas — loc. cit., p. 433. 
Thomas — loc. cit., p. 620. 
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as in conditor but darker. On the hands the brown eolonr-niarking 
is darker and covers much more of them than in conditor. The li^ht 
colour-mark on the surface of the foot (PI. v, fij?. 21)) is more clearly 
defined and the brown shading is heavier and darker than in conditor. 
Outsides of ears dark brown; upper third of insides covered with 
yellowish-brown hairs. Tail blackish-brown above, brownish-white 
below, the colours darker than in conditor. 

Ear short (PI. v, fi,g. 2a), its length slightly It^ss than the distance 
between the rhinarium and the posterior canthus of the eye; not longer 
than the distance between the heel tip and the distal end of the first 
interdigital pad. Tail considerably shorter than the head and body in 
a spirit specimen; the tail, in two specimens, ends so obtusely as to 
appear imperfect, but after careful examination, and the removal of 
the caudal vertebrie, there seems no doubt that they are complete. The 
tail is more heavily haired than in conditor, the scales being almost 
concealed; the hairs arc decidedly longer tow-ards the end, some long 
ones extending about 14 mm. beyond the tip. Foot broad, its width 
opposite the distal end of the inner metatarsal pad 9 mm. (PI. v, 
fig. 2b) ; its length from the heel tip to the end of the longest digit 
48 mm; ; the width 5.3 in the length. 

Skull (PI. V, figs. 2c-d). — Stout and very heavy in the naso- 
frontal region, the latter accentuated by the considerable thickening 
of the nasal processes of the premaxillm; wddth of the muzzle, at th(» 
level of the anterior end of the palatal foramina, 1.2 in the depth, 
which is shorter than the molar row. Nasals broad and strong, their 
breadth at the middle of their length, 3.3 in the length. Tutcrorbital 
region broad, with comparatively sharp angled edges, and wdth only 
a small posterior portion of the orbital surfaces of the frontals visible 
from above. Zygomatic plate broad, its anterior edge curved, concave 
below, its upper angle projecting forw^ard and broadly rounded. 
Zygomatic arches expanded anteriorly, the maximum breadth of the 
maxillary processes greater than the breadth of the arches at the 
junctions of the processes of the squamosals with the jugals. Palatal 
foramina short and just reaching the level of the anterior roots of the 
molars; their length less than that of an upper molar row. Bullae 
medium in size, noticeably smaller than those of conditor in skulls of 
the same size, their centres semi-transparent; their depth, measured 
obliquely from the bony tubercle above the external meatus to the 
lowest point of the ventral surface, 9 ram. Mandible heavy. 

Dentition. — Incisors heavier than in conditor, but rather slender 
for the heavy skull ; each more than 1 mm. broad. 

The variation displayed by the worn and unworn molars of two 
specimens is so striking that I have described both conditions, and 
figured the worn rows of jonesi for comparison with the unworn ones 
of conditor, which are typical of the genus. 
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Comparatively unworn molars of an adult female much as in 
courditor (PI. v, figs, le-f), but somewhat heavier. Upper molars: — 
antero-internal cusps of and situated opposite the divisions and 
filling the angles between the molars ; the cusps pressing closely against 
the posterior lamina of and m-. Lower molars : — ^first lamina of vn} 
with an indentation anteriorly; all other lamina 3 except the last 
strongly pinched in at their middles, their inner and outer cusps 
oblique; posterior lamina of and with a well-marked posterior 
concavity in whicdi is ])laced a very distinct, rounded median supple- 
mentary cusp. 

The very worn molars of an aged male, upon which the general 
description is based, differ markedly from the unworn molars in the 
following features. Upper molars {VI v, fig. 2e) heavier and more 
rounded; antero-internal cusps of m- and not directed obliquely 
forward or situated opposite the divisions between the molars, and the 
cusps not touching the posterior lamina of nV and Lower molars 
(PI. V, fig. 2f j, heavy and rounded, the lamime not, or scarcely pinched 
in at their middles and without the oblique set of the inner and outer 
cusps. The posterior lamina of and m- are not pinched in at all, 
and are without any trace of concavities or median supplementary 
cusps behind, the posterior edges of the laminai being convex and 
closely opposed to the laminm of the succeeding teeth. 

Variation . — In a female spirit specimen, 10 mm. shorter than the 
male described, the ear and tail are of the same length and the foot 
somewhat lighter, its width being 5.8 in its length, as opposed to 5.3 in 
the mule, in the two spirit specimens the tail is from 30 to 42 mm. 
shorter than the head and body. The skull of the female is somewhat 
lighter than that of the male, but heavier than conditor in skulls of the 
same size. Zygomatic arches of the female as wide at the maximum 
breadth of the maxillary processes as at the junction of the 
squamosals with the jugals; they are not expanded anteriorly as in 
the male described. Palatal foramina of the female 1.2 mm. longer 
than those of the male in skulls of almost equal size. Basal length of 
upper molar rows il.o to 10.5, lower 9.2 to 9.7. 

The variation between the molars of the aged male and the adult 
female is remarkable. In the former the lower molars are so worn 
that there is not tlie slightest trace of concavities or median cusps 
behind nV and nr ; they are worn down below the level of the median 
cusps so that the latter are completely effaced. In the female the con- 
cavitie^ and cusps are present in the unworn state. This would seem 
to indicate that unless a series is available, the presence or absence of 
such cusps is a character which should be accepted with great reserve. 

Dimensions (of spirit specimen). — Head and body 206mm.; tail 
164 ; hind foot 48 ; ear, from outer base to tip, 29. 
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Skull Dimensions. — Greatest len^h 45.4; breadth of zygomatic 
arch, at broadest part of zygomatic processes of maxillae, 23.2; the 
breadth, at the junction of the jugal with the processes of the 
squamosals 22; nasals 16.7 X b; interorbital breadth 5.5; palatilar 
length 22; palatal foramina 8 X 3.8; breadth of brain-case 17.8; 
depth of bulla 9 ; molar series, upper 10.5, lower 9.7. 

Specimen described. — An adult male in the Australian Museum 
collection No. M.3061, presented by Professor F. Wood Jones. The 
description of the unworn molars is based upon a skull, No. S.1600 
also kindly presented by him. A female spirit specimen, lent by 
Professor Wood Jones, was also examined. 

Comparison with Allies. — ^Form and teeth heavier and the ear 
smaller than in the other members of the genus. Foot mucli larger 
than in conditor and with the light mark more clearly defined. In 
adult skulls of the same length that of jonesi is noticeably heavier, 
but the bullie are smaller and the palatal foramina are shorter 
than in conditor; the palatal foramina of the former are also shorter 
than those of a much smaller skull of apicalis. The zygomatic arches 
of jonesi are as broad or broader anteriorly, whereas they are broader 
posteriorly in all my specimens of conditor and, according to Waite’s 
figures, in apicalis. 

Habits. — Professor Wood Jones, to whom the discovery of this 
species is due, kindly forwarded me some notes upon its habits, but, it 
•being his intention to write upon the species at an early date, I quote 
but briefly such of the information as is of especial importance in 
relation to the habits of the other species. The “rats build nests’’ of 
sticks which are “often over penguins’ holes. Many rats live under 
and between great granite boulders. Make no burrows of their own. ’ ’ 

Localities. — ^Franklin Island, Nuyts Archipelago, South Australia. 


Rattus rattus Linnaeus. 

Hapalotis arboricola (Macleay) Krefft, in Gould’s Mamni. Austr. i, 
1863, p. XXXV. 

Hapalotis personata Krefft, Proc. Zool. Soc., 1867, p. 318. 

Mus novae zelandiae Buller, Trans. N.Z. Inst, iii, 1871, p. 1, pi. i. Id. 
Hutton, loc. cit. xi, 1879, p. 344. 

Mus griseocaeruleus Higgins and J'etterd, Proc. Roy. Soc., Tasm., 1882 
(1883), p. 173, fig. 2-2a, and 1883 (1884), p. 197. Id. Longman, 
Mem. Qld. Mus. v, 1916, p. 34. 

Mus variabilis Higgins and Petterd, Proc. Roy. Soc., Tasm., 1882 
(1883), p. 174, fig. 3-3a. Id. McCulloch, Rec. Austr. Mus. vi, 4, 
1907, p. 312. 
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Mus tamarensis Hip^gins and Fetterd, Proc. Roy. S'oe. Tasm., 1883 
(1884), p. 185. Id. Longman, Mem. Qld. Mus. v, 1916, p. 34. 

Mus {Ilapalotis) iompsoni Ramsay, Proc. Linn. Soc. N.S. Wales, vi, 4, 
1882, p. 763, figs 1-3. Id. McCulloch, Rec. Austr. Mus. vi, 4, 1907, 
p. 312. 

Conilurus personatus Ogilby, Cat. Austr. Mamm., 1892, p. 118. 

Mus rattus rufescens Collet, Proc. Zool. Soc., 1897, p. 323. 

Mus arboricola Waite, l*roc. Zool. Soc., 1897, p. 857-860 (with note by 
Thomas) . 

At the time Krefft described liapalotis personata it was appar- 
ently not realised that h*. rattus was established in Australia. The 
first authentic record of its occurrence was probably the published 
description of B. arboricola Macleay in 1863, though the identity of 
that siieeics with rati us was not determined until 1897. It is surprising 
that riters, dealing with rats taken in localities and conditions typical 
of those affected by rattus, should have described so many synonyms 
of the species and even allocated them to different genera. While the 
status oi these synoiiyuis remained in doubt they formed a considerable 
obstacle to any work on allied species; it is therefore with satisfaction 
that 1 definitely relegate another of these doubtful species to its 
correct place in the Austj’alasian synonymy assembled above. 

H. personata Krefft, has not been recognised since it was first 
described, and, though Mr. Oldfield Thomas' remarkable knowledge 
of the Murinai enabled him to suggest that it “probably belongs to 
Mus,'" its affinities and status have remained unknown. The type 
and two other mounted specimens are in the collection of the 
Australian Museum, and an examination of their crania and external 
characters proves personata to be synonymous with rattus. 

In describing personata, Ki*efft, evidently referring to the com- 
plete lamiiue and also the cusps as “tubercles," wrote; “In the upper 
jaw th(‘ first tootli has three tubercles of almost equal size, the second 
also thrc(' vlhe inner one very small), and the third two (the inner 
less than half the size of the outer one) . " In the absence of a specimen 
this might suggest that the teeth wei’e of the Mesembriomys type, but 
the posterior lamina of m} and m- do not extend across to form a third 
postero-internal (Uisp to these teeth. The “second tooth" has two 
lamina^ Hie “inner tubercle” of Krefft being the antero-internal cusp 
of nr’; tin* tooth was regarded by the author as having three tubercles, 
in tlie lower molar row, the author s fourth and third tubercles of 
and respectively, are the median supplementary cusps which are 
typical of these teeth in rattus, with which species the dentition agrees 
in every essential. 


Thomas — Ann. Mag. Nat. Hist. (7), xvii, 1906, p. 84. 
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The body and tail measurements .given by Krelft agree approxi- 
mately with those of the mounted specimens, from which they were 
doubtless taken; the head and body of these specimens are consider- 
ably stretched, which evidently accounts for Kretft s statement that 
they are longer than the tail. The specimens are old and their fur 
very much thinned, so that the dark mark from the nose to the eye 
described by Krefft is not discernible; it is possible that it was part of 
the dark colouring of the upper surface, the edge of the lighter colour 
of the under surface running just below the eye in the mounted 
specimens. 

In deciding the affinities of this long lost species, the interesting 
fact has emerged that rattm had established itself at Cape York, 
apparently in the bush, as early as 1867. 

The type of personata is registered no. 75, and two other speci- 
mens nos. 76-7, in Secretary Palmer's register of the early Australian 
Museum collection. 

I have included E. rattus rufescens Collett in the above synonymy 
as the measurements quoted by him are typical of Australian speci- 
mens of rattus, I have collected specimens of the blackish-gray and 
others of the rufescens type of colouration within a few yards of each 
other; they were of similar length, the head and body of each being 
about 7 ins. long. 

Habits and distribution. — Since the first records of its appearance 
in Australia, this ubiquitous old world species has spread amazingly, 
reaching the remoter parts of the counti-y and periodically occurring 
as plagues and doing grievous damage. It has also been associated 
with two serious outbreaks of bubonic plague. The writer has trapped 
it in the bush at Eyre's Peninsula, and between Albany and Denmark 
in south Western Australia. In the latter locality, w^here Rattus 
fuscipes was once plentiful, my traps were recently repeatedly filled 
with B. rattus. 

Several years ago rattus was accidentally introduced to Lord 
Howe Island, w^here its variability in colour caused residents to believe 
that more than one species was represented. On the island many of 
the rats have adopted the same mode of life as attributed to ^*arbori- 
cola/^ building nests in vines and tree spouts, and eating fruit, vege- 
tables, and molluscs ; one of the nests was in a spout about sixteen feet 
from the ground, the opening of which was filled with layers of fresh 
leaves, the nest apparently communicating with the hollow centre of 
the tree. The rats, having increased with characteristic rapidity, 
now overrun the island and seriously menace the local seeding 
industry ; they climb to, and travel with ease, amongst the close grow- 
ing palm tops, eating an amazing quantity of the valuable Kentia 
Palm seeds. They also eat the eggs and young of insectivorous birds, 
which they have so nearly exterminated that the insect fauna has 
greatly increased. The rats also eat household stores, com, potatoes, 
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fruits, and the roots of rare and interestin,^ plants. As noted of 
'^arboricola/* they are very partial to snails, and the gnawed shells of 
Placostylus hivarivosus may be seen all over the island and taken from 
the nests of rats. The living snails, which were once very plentiful, 
are now quite scarce, possibly because they supply moisture as well as 
food for the rats in dry seasons. 

Boulenger* "’ has noted that R, Rati ns and norvegicus are now 
often found living in harmony together, and I recently received 
specimens of both si)ecies taken from the same house at Neutral Bay, 
Sydney. 


Boulenger — Proc. Zool. Hoc., J919 (1920), p. 244. 



A NEW GENUS OF ELAPINE SNAKE FKOM NOKTM 
AUSTRALIA. 

By 

J. R. Kinghorn, Zoologist, Australian Museum. 

(Plate vii and Figures 1-3.) 

Through the generosity of Mr. H. L. White, of Belllrees, Scone, 
New South Wales, and the energies of his collector, Mr. \V. McLennan, 
the Australian Museum acquired the large Elapine snake which is 
described below as belonging to a new genus. 

Family COLUBRIDAE. 

Subfamily ELAPINAE. 

Genus OxY URANUS, gen. nat\ 

Maxillary extending forwards beyond the palatine, with one or 
two pairs of large grooved fangs followed by one small grooved tooth 
near the posterior extremity. Anterior portion of the palatine tooth- 
less and prolonged into a needle-like projection, the point of whi'di is 
well behind the level of the anterior portion of the maxillaries. The 
palatine bears five to six and the pterygoid eight to nine small teeth. 
The maxillary teeth gradually decrease in size posteriorly, the anterioi 
pair are much the largest, and the first two or three pairs on either 
side are feebly grooved. 

Head not, or but slightly, distinct from neck; nostril situated in 
a divided nasal ; no loreal. Body cylindrical ; scales smootli' ; ventrals 
rounded ; subcaudals in two rows. 

OXYURANUS MACbENNANI sp. UOV. 

Eye longer than high, its vertical diameter less than its distance 
from the mouth. Head not, or but slightly, distinct from the neck. 
Rostral broader than deep, visible from above. Internasals broader 
than long, shorter than, and not half the size of the prefrontals. These 
latter are broader than long and form sutures with the internasals, 
posterior nasal, second upper labial, preocular supraocular, and 
frontal. Frontal about twice as long as broad, once and one-third as 
broad as the supraoeulars ; its length equal to its distance from the 
posterior border of the rostral, and shorter than the sutun^ formed by 
the parietals. Nasal divided, narrowly separated from the preocular 
by its suture with the prefrontal. Two postoculars ; temporals 2 + 3, 


^ A few of the central rows of dorsal scales appear to bear obtuse keels, 
but, as the skin is a flat one and was dried after being painted with an arsenical 
soap, these keels may be duo to shrinkage. Mr. McLennan tells me that he is 
almost certain that the scales were smooth on the livmg snake. 
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the lower anterior wedged in between the fifth and vsixth upper labials.^ 
Six upper labials, the third and fourth entering the eye. Seven lower 
labials, the first three being in contact with the anterioi* chin shields, 
which are longer and broader than the posterior. Scales in 21 
rows round the centre of the body, more on the neck. Anal single. 
Subcaudals in 67 pairs. Ventrals 234. 

Colom (from life). — Dark brown above, with a golden sheen; 
under parts pale cream, as also are the labial regions. 

Total length of holotype (skin containing skull), 2,760 mm.; tail, 
375 mm. ; head, 80 mim. Paratype, skull only, belonging to a specimen 
which measured 2,545 mm. in life. 

Locality. — Coen, Cape York Peninsula, North Queensland. 

Holotype (registered no. R.7901 ) and paratype (registered no. 
R.7900) in the Australian Museum. 


Affinities. 

External characters . — Examination of the external characters 
alone would allow this snake to be most nearly allied to Pseudechis 
scutellatns Peters'\ which species 1 at first thought it to be, but the 
dental and cranial characters are so very different from those of any 
other elapine snake, that the only course left open was to describe it 
as a new genus. 



Fig. 1. 2. 3. 


Fig 1 Dorsal view of head, showing size and arrangement of shields, i naiural 
size. R. 7901. 

2. Dower labials and thin shields. A natural size. R.^7901. 

3. PalatiiK'S and maxillary bones. Natural size. R. 7900. 


• Tn the type thi* l(»wer anterior tenmoral on the h‘ft side of the head is 
abnormal, being divided into two, and it is separated from the postocular by the 
upper portion of the lifth upper labial, which forms a suture with the upper 

PQ^^^j-ring to Peters’ original description of Pseudechis scutellaius 
(Monatsb. K. Akad. Wiss., Berlin, 1807, p. 710), I noticed that he states that 
his type has forty ‘.eight pairs of subcaudals, whereas Boulcnger (B.M.C. Snakes, 
III, p, 1890, p. 331) says '^subcaudals 61-78 pairs.*' 
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Comparative. 

The Maxillary. — The maxillary bone extends well beyond the 
anterior extremity of the palatine, while in all other Australian elapine 
snakes, with the exception of Farina, the palatine is either on the same 
level as, or in advance of, the maxillary. As the genus Furina is very 
distinct through the absence of the post frontal and through the pre- 
frontals extending backwards so as to almost form a suture with the 
parietals, thereby almost excluding the frontals From the or])ital 
periphery, it need not be seriously considered. 

Fangs and Maxillary teeth. — The fangs are exceptionally large, 
notwithstanding the fact that the examples belong to snakes which 
measure nine feet three inches and eight feet six inches respectively. 
There are several pail’s of reserve fangs situated in the gums. On 
the posterior end of the maxillary bone there is only one small grooved 
tooth which is active, though there are three reserve teeth, one lying 
in the reserve pocket. The only other Australian snake which may 
possess but one tooth following the fang is Acanthophis. This genus, 
which is viperine in form and possesses a strong outer process on the 
ectopterygoid, is so very distinct that further comparisons need not be 
made. 

Palatine and Pterygoid. — The palatine possesses a long, toothless, 
needle-like anterior process, which projects well beyond the teeth, but 
not to the level of the anterior extremity of the maxillary bone. Such 
a process is not traceable to any other elapine snake examined. The 
palatine and pterygoid teeth total only thirteen to tifteeii, and the 
anterior pair do not reach to the level of the posterior base of the 
fangs, while the posterior pair are situated almost on the same level 
as the posterior border of the transverse bone. Speaking generally 
there are fewer palatine and pteiygoid teeth in Oxyuramis than in 
any other Australian elapine genus, and they do not extend so far 
forward or backward on their respective bones. 

Mandibular teeth. — The mandibular teeth number twelve to four- 
teen. The anterior pair are the largest, the remainder decreasing 
gradually in size posteriorly, while the first two or three pairs are 
feebly grooved. In other Australian elapine snakes the third pair 
of mandibular teeth are generally the largest, the anterior never. 

The Frontals. — The fi’ontals are nearly twice as ))road as long. 
Their posterior borders stretch out beyond the anterior border of the 
parietal and form a notch on each side. 

The Parietal. — This bone is, comparatively, much narrower 
anteriorly than that of any other snake examined. The autero-lateral 
process, which forms a suture with the post frontal, is very poorly 
developed and does not extend outwards, but, on the contrary, forms 
a very obtuse angle with the lateral edge of the frontal. So that the 
orbital periphery may not suffer enlargement by this cutting away, 
the post frontal is strongly developed, somewhat triangular in shape, 
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and its upper anterior edj^e fits into the notch formed by the extension 
cf the frontals beyond the parietal. In other species examined there 
is a strong, outward, anterior process on the antero-lateral edge of the 
parietal, while the postorbitals are very weak and slender. 

The horizontal plate is triangular and exceptionally small, while 
from it to the posterior l>order of the parietal is a strongly developed 
median ridge. In other species examined tliis plate is much larger, 
often extending the whole length of the parietal, while the ridge, 
when present, is generally flat and obtuse. The only allied genus 
in which I can find a distinct ridge is Demamia, but in that genus it 
is very small. 

Summary. — Oxyuranus differs consistently from all allied genera 
by the extension of the maxillary beyond the palatine; by the peculiar 
anterior process on the palatine; the narrow anterior portion of the 
parietal; the strongly developed postfrontals ; the fewer palatine and 
pterygoid teeth and the enlarged anterior mandibular tooth. 

Field Not eft. — Mr. McLennan rode over the top of this snake in 
the long grass near Coen, Queensland, taking it, at a glance, to be 
one of the large pythons. The snake moved off rapidly when attacked, 
hut was despatched by two blows from a sapling. When measured 
before skinning it was found to be nine feet three inches in length, 
and eight inches in girth, and Mr. McLennan recorded it as the largest 
of its kind that he had (^ver seen. He noted that there was only one 
tooth following the poison fang on the right side and two on the left 
side, but, when T examined it, T found that the second tooth was 
merely in reserve* and was not firmly attached to the bone. Venom was 
collected, b]it unfortunately the tubes were corked up before the 
venom was dry, and I am afraid that it has fermented; nevertheless, 
it has been sent to an experimentalist to be tested. When opened the 
siiake was found to contain the remains of a Da^^yurus. 



NOTES ON SOME AUSTRALIAN OASSIS. 

By 

Charles Hedley. 

(Plate viii.) 

On their recent visit to Western Australia the Museum represen- 
tatives received from Mr. J. Stow a specimtui of bicarincUa 

from Middle Island, Reehcrehe Arehipelaj^o. Mr. A. S. Kaulkner 
kindly presented a specimen of Cassis fwibriata from Kinj^ George 
Sound. This localised and contrasted material, supported hy other 
in the Museum collection, indicate that C. hicarinata, instt^ad of being 
regarded as synonymous with (\ fnnhriata as it usually is, should be 
held apart. 

The history of C. fimbriata is rather obscure. Doctors Quoy and 
Gaimard forgot the locality of the two specimens they had collected 
during the voyage of the “ Astrolabe, but supposed that it was either 
the Marianne or the Caroline Group.^ 

They remarked that specimens labelled “frauge’^ were already 
in the Paris Museum from the expedition commanded by Capt. 
Baudin. Baudin’s ships visited the area inhabited by C. bivarinata, 
but the ^‘Astrolabe did not do so. Specimens before me from Albany, 
Western Australia (a collecting station of both French ex])editions) 
correspond closely to the ‘‘Astrolabe’^ figures, and indicate that 
Western Australia, and not the ('arolines or the Mariannes, is the 
home of C, fimbriata. Regarding as typical the shells that match the 
drawings, an immature stage of a len^h of 60 mm. has four and a 
half whorls plus the protoconch. Between the last two varices and 
along the angle of the shoulder is a row of fourteen ])rojections set 
like the teeth of a cog wheel. Anterior to this is a se(*ond row with 
the tubercles fewer and farther apart; these are not united in a 
common base, as in the figure. As shown in profile by the Astrolal)e’' 
figure,^ there is a third row, of incipient lubercles arranged at a dis- 
tance equal to the space between the other rows. The whole dorsal 
surface is plicated by about thirty-five longitudinal folds. On the 
anterior half of the last and on the summits (.f all whorls, these folds 
are traversed by fine spiral grooves. A narrow broken thread of 
amber-brown runs along the summit of each row of tubercles, two such 
run between the rows, and three or four on the anterior region. The 
ventral surface is overlaid by a dense sheet of callus, through which 
appear the brown spirals of the previous whorl. At the exterior base 
of the columella are from three to five short transverse ridges. The 

* Quoy et Gaimard — Voy. Astrolabe Zool. ii, 1833, p. 590, pi. xliii, fig. 7, 8. 
Kuster, Conch. Cab., 1857, p. 28, pi. xlvii, figs. 1-2. Hidalgo (Cat. Moll. Test Filip, 
and Marianas, 1905, p. 156) definitely rejects the Marianne habitat. 

* Quoy et Gaimard — loc, cit., pi. xliii, fig. 7. 
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inner lip is smooth. The proportion of length to breadth given in the 
text agrees neither with their figure nor with my specimens. Such 
immature shells as described here lead to adults of five and a half 
whorls, plus protoeonch, in a length of 83 mm. In the mature shells 
both the lip and columella carry a few weak folds. 

The original locality given by Jonas for his Cassis hicarinata was 
China, but his excellent illustration enables the reader to accurately 
identify his species as Australian. Though a thinner and lighter 
shell, C. hicarinata attains the larger size, a specimen from LacepMe 
Hay reaching a hnigth of 125 mm., thus exceeding C. fimhriaia by a 
third; llie shoulder tubercles of C. hicarinata are more subdued than 
those of C. fiuihriata, and the spirals which persist on the summits of 
all whorls in (\ pnibriata are restricted to the earlier whorls of C. 
hicarinata. 3'he irregular colour stripes of C. hicarinata are walnut 
brown, but those of C. fmhriata are ochraceous-orange. The callus on 
the body whoi’l of C. hicarinata is reduced to a mere glaze. 

By these identifications, C. fimhriaia ranges from King Ceorge 
Sound (A. r. Henn and A. S. P^aulkner) west and north to Vansittart 
Bay (Capt. W. Burrows), while C. hicarinata extends east from the 
Recherche Archipelago (AY. J. Stow) to Laeepede Bay, Kangaroo 
Island (Australian Museum Collection), and St. Vincent Gulf 
(Angas) to Portland, Victoria (Pritchard and Gatliff). 

A smaller, closely wrinkled, low spired form, figured by Kiener, 
appears to be the Kangaroo Island variety. For this, in reference to 
the habitat, I now propose the varietal name of Cassis hicarinata var. 
(lecrcsefjsis. 

The references to C. fimhriaia, as now restricted, are those already 
quoted in the preceding footnote. Literary references to C. hicarinata 
are as follows : — 

Cassis hicarinata Jonas, Archiv. Naturg., 1839 (1), p. 343, pi. x, 
fig. 2. Cassis fimhriaia Kiener, Co(|. viv, 1835, p. 12, pi. iv, 
fig. (). Jd., Reeve, C'Onch. Icon., v, 1848, pi. vii, fig. 17. Id., Aiigas, 
Proc. Zool. Soc., 18G5, p. 108. Id., Verco, Trans. Roy. Soc. S’.A., xxxvi, 
1912, p. 210. 

Cassis rxjmpfii, Gmelin, 

This species has an intricate synonymy and a vague claim to 
included in the Australian fauna. Deshayes, who examined the 
nomenclature, advo(*ated the use of Bvccinnm spinosum of Gronovius 
as dating from 1781, but modem writers have discarded that author 
as nonddnoniial. In order of seniority the next name is Buccinum 
fasciatnm of Bruguiere, 1789, but this was preoccupied by 0. F. 
Miiller in 1774. Next Gmelin named it in 1791, first Buccinian tessel- 
latum, then Buccinum maculosum, and thirdly Buccinum rumpfii. 
The first two of these names were preoccupied by Martyn, but the 
third, based on Rumphius, pi. 25, fig, 3, is legitimate. Afterwards 
the shell was called Cassis coronaia by Bolten in 1798. 
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Following Martini, Lamarck in 1822 referred the species to the 
South Seas. But in the Geneva Museum I observed that his three 
specimens, which were possibly from Baudin’s expedition, are now 
labelled Australie. ” Reeve in 1848 seems to have been the first to 
publish Australia as a habitat. I have seen several specimens in 
museums labelled ‘'Australia,’’ but never with collector’s name or 
precise locality. I have no good evidence that Cassia rumpfii crosses 
the Equator, but it is possible that it may extend from the Moluccas 
to North West Australia. 



NOTES ON AUSTRALIAN DECAPODA. 

By 

Ai.lan R. McCulloch and Frank A. McNeill, Zoologists, 
Australian Museum. 

(Plates ix-xi and P'^igures 1-2.) 

Family OCYPODIDAE. 

Subfamily SCOPIMERINAE. 

Genus Scopimera De Ilaan. 

ScopiMERA INFLATA A. M. Edwards. 

(Plate ix, figs. 1-2, Plate x, figs. 1-2, Plate xi, and P^ig. 1.) 

Scopimera inflaia Kemp, Ree. Indian Mus., xvi, 5, no. 22, 1919, p. 321. 

Although no species of Scopimera has been hitherto recognised 
from the Australian coasts, S. inflaia is very common on many Queens- 
Jand beaches, and extends as far southward as Port Jackson, New 
South Wales. It was fii*st observed by one of us on a coastal beach 
near Cooktown, North Queensland, and later at P{)rt Stephens, New 
South Wales. We have it also from Ballina and Trial Bay, New 
South Wales, and a few small examples were collected on a sheltered 
beach in Port Jackson. 

Habits, — Scopimera inflaia is rarely found on any but coastal 
beaches where the sea water is clear and free from mud. The inner 
harbour beaches on which it occurs are always formed of clean sand, 
and are in the vicinity of strong currents. It is commonly found near 
small streams of fresh water which cross the beaches, and its burrows 
are sometimes found in sand which is kept moist by the soakage of 
brackish water. But, unlike its allies of the genus Ocy^pode, Scopi- 
mera is unable to withstand any buffeting by the surf. It prefers flat 
and sheltered positions of the coastal beaches where the waves are 
small (Plate x, fig. 1), and w^here the rise and fall of the tide leaves 
the sand undisturbed. 

In such favourable localities large areas of flat sand several hund- 
red square yards in extent may be seen to be covered with millions 
of tiny pellets, which, often being above the reach of neap tides, may 
remain for days together until they are disintegrated by a flowing 
spring tide. 
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At the southern end of Fingal Bay, near Port Stephens, these 
pellets were observed to be very plentiful in September, 1918 and 
1919. They are rounded and of uniform size, and roughly arranged 
in irregular lines, nine to eighteen inches long, radiating from the 
mouth of the burrow, while larger irregularly shaped pellets excavated 
from the burrow are scattered among them. 

Burrowing is perhaps usually carried out as the tide recedes 
and while the sand is quite soft and easily moved. The large pellets 
are excavated and carried up to the mouth of the burrow by the crab, 
and deposited irregularly near its opening. Some burrows we exam- 
ined were twelve to fifteen inches deep (Plate x, fig. 2), and penetrated 
through the firm dry sand to the level of the water, where the sand 
was very moist and soft. The crab feeds on the surface of the beach 
in the glaring sun, and is apparently in no way incommoded' by the 
direct rays falling upon its upraised and staring glassy eyes. Like- 
wise, the heavy contrast met with in coming out onto the sunny beach 
from the dark cool depths of its burrow, seems in no way to effect 
its excellent vision. It is extremely shy and fleet, and retires to the 
depths of its burrow upon the least alarm. A wind blown leaf or a 
buttcT’fly flying overhead is sufficient to- scare all the crabs from the 
beach in its neighbourhood. This perhaps accounts for the shortness 
of the food trenches, the crabs being too shy to venture far afield 
from their safe retreat. The crab can be observed feeding only when 
perfect quiet is maintained, and the slightest indication of one^s 
presence keeps it watchfully at the entrance to the mouth of its 
burrow. When feeding, the crab moves sideways from its burrow 
and scoops out a narrow trench with its chelipeds (Plate xi, fig. 1). 
The excavated sand is passed into the lower portion of the capacious 
mouth- jaws, where it is sieved for its contained food particles. It is 
then expelled from their upper portion, and so manipulated as to 
form a rounded pellet. Upon reaching a definite size, the pellet is 
passed backwards and deposited on the beach behind the crab, which 
simultaneously moves on a pace outwards from its burrow; as the 
trenches are approximately straight, it follows that the pellets are 
arranged in irregular rows behind them (Plate xi, fig. 2). Some were 
observed to feed so rapidly that a fresh pellet was produced about 
every fifteen seconds. 

The size of the pellets corresponds with that of the crab that 
makes them, those of young specimens being much smaller than the 
pellets of adults. 

Identity . — Specimens forwarded to Miss M. J. Rathbun were 
identified for us as Scophnera inflata A. M. Edw.^ Thisi species has 
been recently redescribed by Kemp {loc. cit.) from a badly damaged 
adult female specimen which he believes to be one of the original 
examples determined by A. M. Edwards, and which were rather 
vaguely localised (‘^Habite la mer des Indes’’). We submitted other 

^ Journ. Mus. Godoffroy i, 4, 1873-74, p. 259 (83). 
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specimens to him for comparison with it, and in reply he has gene- 
rously forwarded us the following taxonomic notes, together with the 
two small text figures which appear in the following pages. 

‘‘In my opinion all the specimens are correctly identified as 
Scopimera inflata A. Milne-Edwards. 1 have compared them with the 
female in the Indian Museum, on which I published some notes in 
1919 {loc. cit.), and find that, so far as can be judged from the imper- 
fect condition of that specimen, the agreement is exact. Our female 
is without definite locality, and, as I have pointed out, almost certainly 
came from the Oodeffroy Museum; it is no doubt j)art of the material 
determined by A. Milne-Edwards and, inasmueh as other authentic 
specimens seem no longer to exist, may conveniently be regarded as a 
co-type. The specimen is in ])oor condition and, apart from the loss 
of several limbs, is much macerated. I noted in 1919 that the upper 
surface of the carai)ace appeared to be without evident sculpture, but 
on re-examining it in (‘ompaj-ison with the Australian material I have 
been able to detect a pattern of fine grooves. This pattern is in pre- 
cise agreement with that seen in the Australian specimens and does 
not differ gi’eatly from that described by Koux in H. Icochi. The strong 
tubercles found in specimens fi*om New South Wales on the lateral 
and anterior parts of the carapace are practically indistinguishable 
in our specimen, but their disap])earanee is no doubt due to macera- 
tion. For the same rc'ason tin* merns and ischium of the outer maxil- 
liped appear smooth, w'hercas they are obscurely tnberculate in well- 
preserved individuals. The legs that exist agree most closely with 
those of Australian females, and large males from Austi'alia possess 
the tooth on the inner side of the earpns of the eheliped which was 
noticed by A. Milne-Edwards in his original description. 

“The three specimens from Cooktown in Queensland are not spe- 
cifically distinguishable from tliose fouud in N(*w South Wales. They 
are, however, eoiisiderahly smaller, due no doubt to a less favourable 
environment, and tin* grooves of the carapace are less distinct. 

“The rediscovery of l^copini-era inflata is a matter of considerable 
interest, and the fresh material now examined shows that some emen- 
dation is necessary iji the characters which I gave in 1919 {loc. cH., 
p. 311) for the separation of the species from S. kochi Roux and S. 
sigill&rurn ( Rathbun ) . 

''[Affinities. — ]Seopimera inflata differs from Roux's detailed 
description- of H. kochi, a species found at Mei-auke in New Guinea, 
in the following particulars: — 

(i) The lateral margins of the front are raised and almost 
smooth, with the median portion much sunken and bearing an 
obscurely tnberculate ±- shaped elevation. In S. kochi the edge of the 
front is described as finely granular, and in the middle there is a 
swollen area bearing a longitudinal carina. 


* Eoux, in Nova Guinea, v, Zool., 1917, p. 610, pi. xxvii, figs. 21-24. 
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(ii) The mesogastric region is not concave. 

(iii) The fine grooves in the middle of the carapace form a pat- 
tern similar to that found in S. Iwchi, but the median limb of the 
M-figure is suppressed, the grooves of either side not (piite meeting 
in the middle line. The lateral stroke of the M curves outwards and 
forwards as in the allied species. In the specimens examined the 
grooves show some variation ; their development in two individuals is 
shown in Figure 1. 



Fig. 1. 

Showing variation of the cara}>ace grooves as exhibited by two individuals of 

Scopimera inflata. 

(iv) There is a granulate line above the base of the last leg and 
at the inner end of this line a crescentic depression. These features 
are not mentioned by Roux. 

(v) The outer maxilliped is similar to that of S. kochi, but the 
menis is more aiigulate antero-internally, a blunt ridge (not shown 
in the figure I gave in 1919) (‘xtends downwards from the carpal 
articulation for nearly half the length of the segment, and the granules 
which may be seen in large sjiecimens on this segnient and on the 
ischium are small and obscure, di/rering widely from the large 
tubercles of the allied species. 

(vi) The inner margin of the carpus of the chelipeds is con- 
spicuously aiigulate in well-grown f(‘males,'* and in the male bears a 
stout tooth. In S. kochi this margin is evenly rounded. 

(vii) At the base of the mobile finger there is in adult males a 
large rounded tooth with a serrate edge, in femahvs a low serrate 
elevation. 

(viii) The walking legs appear to resemble those of S, kochi very 
closely; Roux has not stated that tympana occur on bcith sides of the 
merus, but it is unlikely that his species differs in this respect. 

(ix) In the abdomen of the male the anlero-lateral jirojections 
of the fourth segment are less acute than in Roux^s figure, the suture 
between the fourth and fifth is strongly curved, and the fifth segment 
is rather more constricted basally. 

* This statement is correct to a certain degree. An examination of very 
large female specimens (12 mm. wide) in the collection of the Australian Museum, 
however, has proved that these examples, while not possessing a spine equal to 
that of males of the same siz,e, nevertheless bear a structure on the area in 
question, which is quite as acute and which could not be termed angulate. 
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Other valuable eharaeters eould no doubt be found on actual 
comparison of specimens, but S. kochi seems to be readily distinguished 
by the absence of a tooth or angulation on the inner border of the 
carpus of the cheliped. S. inflaUi appears to ])e the larger of the two 
species; in the largest male examined the breadth of the carapace 
between the antero-lateral angles is 10.5 mm. 

'^Scopimera sigillorum (Kathbunj^ described from a single 
female found at Sandakaii Bay, Borneo, is extremely closely related 
to ti. in/lata, and it is not nnpossiblc that the two Jire synonymous. 
Miss Rath bun’s remark that ‘a broad furrow on the front is continued 
across the gastric region’ does not, however, apply well to the speci- 
mens 1 have seen and she does not. mak(‘ any mention of the tym- 
panum, traversed by a narrow longitudinal ridge, on the inner face 
of the nieriis of the cheliped. This important character is found in 
both S. Ji'oehi and S. in/Iaia, lull not in any other sjiecies of the genus, 
though a similarly divided tympanum is found in the walking legs of 
/S'. inresUgaioris Alcock and S. prosima Kemp. The carpus of the 
cheliped is said to have the ‘inner angle rounded’; in all other respects 
the deserijition agrees very closely with Australian specimens of S. 
inpat a. 

While considering the foregoing valuable notes, it is appropriate 
to point out h(‘re tliat .Miss Rathbun, on comiparing a similar series 
of aS’. inpaia to that examined by Kemp, with the female holotype of 
/S', sigillorian, (considered the latter a distinct species nearest to 8^ 
inPaia. She writes that on comparing females of the two species it 
was found that the sliajie of the body and l(*gs was similar. But goes 
on to state that “In N, sigilloruiti the eara[)aec is nearly devoid of 
granules; only a short line of granules behind the basal half of the 
eyestalk and nearly parallel to tin* orbital margin, and a border of 
granules on an angular j)roj(^ction above and beliind the antero-lateral 
angle of the carapace.” Further, she considers that 8. inpaia “has 
the antero-lateral angle a little more promimmt laterally. Rostrum 
wider. Ischium of maxilliped longer in proportion to the merus” (a 
ditference referred to by Kimip in IblJb lac. vit. p. 324). Finally, ^*8. 
sigillorion has no tooth" at the inner angle of the wrist” or carpus, a 
character which we find in 8. inPata as noted by Kemp in a previous 
paragraph. 

Conclnsiom. — In view of the fact that j\Iiss Rathbun had thr 
added advantage of being abh‘ to compare specimens of both species, 
it would appear to us that the two should be considenM distinct, unless 
variation in further s|)ecimens of 8. sigillornm should prove it to be 
synonyiiicms with 8. inpaia, as suggested by Kemp in this paper. 

We are indebted to ]\lr. IB Furs! for the excellent photographs 
which illustrate the iiaiier. He not only devoted considerable time 
and trouble to securing those, illustrating the sand pellets, but also 


" Eathbun— Proc. U.S. Nat. Mus. xlvii, 1914, p. 82. 
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opened up a burrow so carefully that he was able to take a splendid 
picture of its interior. To Mr. J. R. Kinghorn our thanks are due 
for the figure of the crab, which is prepared from a male specimen 
measuring 9 mm. between the antero-lateral angles of the carapace, 
and 7 mm. from the rostrum to the posterior margin of the carapace. 

Localities. — Near Cooktowii, North Queensland; collected by A. R. 
McCulloch, 1913. Finches Bay, near Cooktown, North Queensland; 
collected by A. R. McCulloch, 1918. Ballina, New South Wales; col- 
lected by li. Etheridge, Junr., 1893. Trial Bay, New South Wales, 
on lagoon sand flats, about quarter of a mile from ocean ; collected by 
J. R. and A. Kinghoni, January, 1920, and January, 1921. Fingal 
Bay, near Port Stephens, New South Wales; collected by A. R. 
McCulloch, 1918, and September, 1919. Roslyn Gardens, Middle 
Harbour, Port Jackson, New South Wales; collected by A. R. 
McCulloch, October, 1919. 

Family GRAPSIDAE. 

Subfamily GRAPSINAE. 

Genus Metopograpsits Milne Edwards. 

Metopograpsus LATiFRONs {White). 

Grapsus latifrons White, Jukes, Voyage “Fly,’’ ii, 1847, p. 337, pi. ii, 
fig. 2. 

Metopograpsus latifrons Kingsley, Proc. Acad. Nat. Sci. Philad., 1880, 
pp. 190, 191. 

A male and female of this species, which has not hitherto been 
recorded from Australia, have been compared with the figures and 
descriptions referred to above, and prove to be similar in every respect. 
They were collected by one of us in June, 1918, when they were 
observed crawling about on the roots of mangroves well above the 
water-line. They did not retire to the water when approached, but 
doubled and dodged around the branches, rendering their capture 
difficult. Their brilliant violet colouration, particularly of the hands, 
made them very conspicuous. 

Locality. — On mud-flat mangroves, Endeavour River estuary at 
Cooktown, North Queensland; collected by A. R. McCulloch, 1918. 

Family PILUMNIDAE. 

Genus Carpilujs Leach. 

Carpilius MAcni//VTiis (Linnaeus). 

(Jarpilius maculatus Alcock, Journ. Asiat. Soc. Bengal Ixvii, pt. ii. 
No. 1, 1898, p. 79 (and synonymy). Id. Pesta, Denkschr. k. Akad. 
Wiss., Wien, math.-naturw. Kl. Ixxxviii, 1913, p. 39, Taf. iii, fig. 4. 
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A large carapace of this species (135 mm. wide), together with a 
major chela from a somewhat smaller specimen, have recently been 
received from Queensland. These specimens have ])een carefully 
compared with the figures referred to above, with which they agree in 
all structural details. The distribution of the red colour spots on the 
carapace is the same as that described by Alcock {loc. cit,). 

No previous record of the occurrence of the species in Australian 
waters appears to have been published. 

Locality . — Washed up on reef at llolbourne Island, off Port 
Denison, (Queensland; collected by E. II. Kainford, 1921. 


Family ATYIDAE. 

Genus Atya Leach. 

Species of this genus are known from the West Indies, Africa, 
Iiido-Malaysia and the Pacific Islands, but none appears to have been 
hitherto recognised from Australia. 


Atya striolata, sp. nov. 

(Plate ix, figs. 3-4, and Plate x, fig. 3.) 

Kostruni not quite reaching the middle of the second joint of the 
antennular peduncle, acute, sharply keeled above and with five teeth 
below ; a lateral carina commences near the tip on each side and runs 
without interruption into the orbital margin. Lower orbital angle 
forming a flattened projecting spine; no branchiostegal spine. 
Carapace smooth, with a very faintly impressed line defining the 
branchial area; pleon smooth, tiic lower margins of the posterior pleura 
with a fringe of hairs. Telson rather fiat above, with a row of seven 
movable spinules on each side of the median line, commencing about 
the middle of its length and terminating on its posterior margin; the 
latter bears a short fixed spinule on the median line and a long 
movable spine inside each outer angle; an upper row of short bristles 
and a lower row of much loiiger ones. A strong flattened spine on the 
lower surface of the telson between the bases of the uropods. 

A long and slender spine projects forward from the outer side 
of the first joint of the antennular peduncle; the third joint of the 
peduncle attains the level of the external spine of the scaphocerite. 
1'wenty-two to twenty-four of the basal joints of the external tlagellum 
are much thickened, "after which it becomes abruptly narrower. The 
outer inferior angle of the peduncle of the scaphocerite is produced 
into a sharp spine, and a second stronger spine arms the outer margin 
of the scaphocerite; antennal peduncle reaching a little beyond the 
middle of the second joint of the antennular peduncle. 
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First and second pairs of periopods similar in structure, but the 
latter are a little longer than the former; both are unarmed, and the 
tips of their setae reach beyond the spine of the scaphocerite. Third, 
fourth and fifth periopods decreasing in size backwards. The merus 
of the third pair is armed with four minute spinules on its upper 
margin, and several more overhang its upper distal border; three 
larger spines form a row on its postero-inferior surface, and five stout 
spinules form a crest on the distal portion of its interno-inferior 
margin. Carpus with several rows of small spinules on all its surfaces, 
and a larger spine on its postero-inferior surface. Propodus covered 
with rows of small spinules which are most crowded on its lower 
surface. Dactylus short and broad basally, with a long terminal spine 
and some short strong ones on its lower edge. The fourth periopod 
is similar to the tliird but less spinate and without the inner crest of 
spines on the merus. Merus and carpus of the fifth periopod similar 
to those of tile foui*th though still less spinate ; the propodus is similarly 
spiny, but has an additional larger spine projecting from the distal 
postero-inferior angle ; the dactylus has only a terminal spine and a 
comb of closely set spinules on its postero-inferior border. 

First pair of pleopods smallest, the third largest ; all are unarmed. 
Posterior angle of the peduncle of each uropod forming a fiat spine; 
each outer uropod with an oblique row of spines at the junction of its 
hard and soft portions. 

Colour . — Creen in life, closely speckled with microscopic, blackish- 
brown dots. A broad, light yellowish, median band extends from the 
tip of the rostrum to the end of the telson, which is closely speckled 
and sharply defined by blackish borders. Five narrow longitudinal 
stripes along each side of the carapace, some of which are more or 
less interrupted ; these are light in colour without darker speckles, 
and have dark margins. Two similar stripes along each side of the 
abdomen. Uropods pale green basally, changing to light blue termin- 
ally; the outer with a light distal spot with an ill-defined darker 
border, the inner with a similar but less distinct spot. Antennular 
peduncles with a light stripe on the upper surface, the remainder 
green. Limbs and antenme translucent green; pencils of the fingers 
darker at the bases and tips. 

Described and figured from an adult specimen, 44 mm. long from 
the tip of the rostrum to the end of the telson. It has unfortunately 
lost the third to fifth periopods, which have been described and figured 
from a somewhat smaller specimen taken with the holotype. 

Variation . — A series of thirty-nine specimens 22-51 mm. long, 
does not exhibit any striking variation such as has been described in 
other species of the genus. The form and armature of the appendages 
appear to be very simliar in all; the rostrum is rather more slender 
and longer in some large ovigerous females than in the specimens 
described. All exhibited the same colour-marking in life, though the 
smaller examples were lighter than the larger ones. 
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Occurrence. — We are indebted to onr friends Mr. J. R. Kinghorn, 
Mr. E. Troughton, and Mr. A. Musgrave for their active assistance in 
securing this representative series of such a rare and wily crustacean. 
One of us first secured a single specimen at Norton’s Basin, on the 
Nepean River, New South Wales, fifteen years ago, and, though 
additional specimens have often been sought for, until recently, few 
have been obtained. These shrimps appear to occur only in running 
water and in rock localities (PI. x, fi.g. 8) where there are stones for 
them to hide under. They apparently dislike any but clear water, 
and most of our specimens were secured after we had driven them from 
their hiding places by stirring up the sediment at the bottom of a small 
pool from which we had removed the loose boulders and stones. We 
stretched a cheese-cloth barrier across the only overfiow from the 
pool, and, as each shrimp sought to leave the disturbed water by 
heading oif down stream, it w’as trapped and lifted out with a small 
hand-net, together with small fishes, specimens of Paratya austral iensis 
Kemp, and other of its neiglibours. Adjacent pools, in which the con- 
ditions were apparently similar but into whicli the water had ceased 
to flow^, had evidently been deserted l)y the Aiya, as no specimens 
could be found in tliem though we adopted the same tactics as in the 
case of the productive pool. The amount of water flowing in the river 
at the time the shrimps were secured was very small, owing to a 
period of drought. None of the series were ovigerous, but three large 
females secured by I\lr. Kinghorn at an earlier date carried an abund- 
ance of vvell-develoi)ed eggs. 

These shrimps swim steadily forward through the w^ater with an 
even movement, and only jerk backward by flexing the abdomen in 
the manner coiiimon to prawns as an extreme measure. They also run 
freely in an upright position over the flat surface of a table, and if 
thrown on their sides, will speedily regain their normal position. They 
readily left a shallow dish of water by crawling over its sides, a habit 
wdiich is evidently associated with their migration from one pool to 
another when drought conditions cut otf the supply of running water. 
kSoiiic highly interesling notes on the habits of an allied species, 
A. malluscemis, are given by Cowles\ and the habits of A. striolata 
are probably not very ditlferent. 

Locality. — Norton’s Basin, Nepean River, New South Wales; 18th 
February, 1915; 16th to 23rd November, 1919; and November, 1920. 


^ Cowles — Philipp. Journ. Sci, x, Sect. B, No. 1, 1915, p. 11. 
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Family PONTONimAE. 

Subfamily PONTONIINAE. 

Genus Periclimenes Costa, 

Subgenus Ancyix)caris Schenkel. 

PERlClilMENES ( ANCYIiOCARIs) BREIVIOARI^AIJS {Schenkrl), 

(Figure 2.) 

Palaemon sp. Saville-Kent, Barrier Reef of Australia, 1893, p. 145, col. 
pi. ii. 

Periclimenes (Ancylocaris) hrevicarpalis Kemp, Rec. Indian Mus. 
xxiv, 2, 1922, p. 185, pi. vi, %. 8, and figs. 40-42. 

This species is very common on the Barrier Reef in association 
with Discosoma, together with small fishes {Amphiprion percula) and 
an unidentified crab of the family Porcellanidae.^ All three com- 
mensals are very brilliantly coloured, and are peculiarly helpless when 
deprived of the protection of their host. If the anemone be irritated 
so that it retracts within a crevice, its queerly assorted associates swim 
around in a dazed plight so that they can be easily captured by hand. 
They move about freely among the tentacles of the anemone, and are 
in no way affected by their stinging nematocysts. The anemone is 
unaffected by their movements, though it readily retracts when touched 
by one's hand or any other unfamiliar substance. The sting of these 
anemones is not appreciable, but the innumerable nematocysts of the 
bulbous ends of the tentacles penetrate the skin of one's finger so 
readily that the tentacles are torn from the animal as the hand is 
withdrawn. The power which enables it to discriminate between the 
delicate touch of a fish's fins, which leaves it undistur])ed, and that 
of a wriggling worm, which it readily captures and ingests, is very 
difficult to understand. 

A female specimen of P. (A.) brevicarpalis secured by one of us 
from an anemone in a lagoon at Hope Islands, off Cwktowii, Nortli 
Queensland, in 1918, was (piite transparent, though the eggs, branchia*, 
and intestines appeared translucent brown ; porcelain white areas were 
present on the cephalothorax and abdomen, distributed as in the 
accompanying figure,’' and the two largest patches, on the median line, 
appeared granular. The antennal and antennular flagella* were pale 
violet. The chelipeds and fingers were transparent, with deep violet 
cross-bands at the joints, and across the fi)igei*s. The telson and 
uropods had each at its extremity a large orange yellow ocellus with a 
deep purplish violet margin ; rest of tail-fan porcelain white. 

Male examples obtained with the female were smaller and less 
ornate. The limbs and tail-fan were as described above, but the 
cephalothorax was only imperfectly marked, the eye markings being 
most conspicuous. Only the large median spot was present on the 
abdomen, the lateral ones being absent. 

• Kent — Nat. in Austr., 1897, p. 220, pi. 39. 

' The white marks on the cephalothorax and abdomen ar.? copied from a 
drawing made in the field. This shows their relative positions, but does not 
indicate which particular segment they occur upon. 
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As Kemp (loc, cii.) has already noted, the colour of the species is 
very variable, and other examples from Port Denison and Saddleback 
Island, Queensland, arc described by the donor, Mr. E. H. Kainford, as 
having the four ocelli on the tail-fan coloured rich brown with lighter 
centres. The other colours he noted agree with the above description. 
Further, some field notes made by one of us in 1907 at Murray Island, 
Torres Strait, describe a living specimen as being transparent, with 
four white scarlet-edged ocelli on each side, and one each of a similar 
colour on the telson and uropods. Legs with distal end of joints dark 
violet. 



Fig. 2. 

Prriclimevcs (Ancylocaris) brevicarpalis. 

Ovigcroiis female measuring 30 mm. from tip of rostrum to end of telson. 
Locality. — Hope Islands (lagoon), N. Queensland. 

Localities . — Hope Islands (lagoon), off Cooktown, North Queens- 
land; collected by A. R. McCulloch, 1918. Port Denison, Queensland; 
collected by E. H. Rainford, 1921. Saddleback Island, off Port 
Denison, Queensland ; collected by E. H. Rainford, 1921. 



AN ABORIGINAL MAGICAL PLATE. 

By 

WiLUAM W. Tijohpe, Ethnologist, Australian Museum. 

(Figure 1.) 

From Mrs. Daisy M. Bates, of Ooldea, South Australia, the 
Trustees have lately received an object, locally known as an imna or 
eennia, which is credited with magical properties. It was thought by 
the donor, who is persona (jrata amongst the aboriginals, to be a unique 
specimen, but this statement is open to modification. It consists of a 
thin pentagonal plaque of phyllite, a variety of slate, and is incised on 
both sides. For purposes of description, these faces will he referred 
to as the obverse and reverse. 



Fig. 1. 

On the obverse, as a centrepiece, is a human hgure, the head 
encircled by a radiating dance ornament known in j)arls of Western 
Australia as wonnung-gi or tahlee, and in each hand a waiidi is held. 
About the middle of the figure is what appears to be a loin fringe, 
while each thigh tears incised cinctures. In the field may be seen three 
boomerangs of the kijUe type. The figure is contained within a 
scalloped margin, outside of which parallel, or radiating lines appear, 
cut right to the outer edge. The design on the reverse is considered 
phallic. It seems to represent the female pudenda, or possibly a com- 
bination of both the male and female organs of generation. The 
parallel transverse flutings are of a coarser type than those on the 
obverse. There are traces of ruddle in some of the incisions. The 
object when received was contained within a padded envelope composed 
of matted emu feathers loosely bound with fur string, the latter 
terminated with tufts of woman ^s hair. 
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The following information has been supplied by Mrs. Bates : — 

The specimen shows the figure of a man wearing the wonnung-gi or sacred 
head -dress — never seen by women — and on the other side is what I believe to be 
a phallic emblem. Maradhanu [a local native] brought it to me, and such was 
its ugly reputation, T think he was glad to give it to me, for I can keep evil magic 
from hurting them. It was brought to the camp as a powerful .evil magic weapon, 
and Marjulhanu — to whom it does not belong — took it from its hiding place, 
and brought it to me. A hole had been bored in it in order to hang it around 
the neck, but the hole had got broken. Looked at from the native standpoint it 
is rather gruesome, for if you run it upwards along a inan^s stomach he will die 
a very painful death; but if it is rubbed transversely by a friend it may heal a 
sick man. 

It is a very important, and I think, unique object of magic. I have seen 
many inma, with their various carvings of group totems, but have never before 
seen the human figure plus the woirnun-gi^ i.e., the webbed head ornaments held 
in the hands of the dancing figure. Tjie ijima has probably been made by a 
nor ’-west area artist, and has come dowm along the zigzag native highway past 
the heads of the Ashburton and Qascojme Eivers to the W.A.-8.A. border. It is 
very old and has the bent knee of true native drawings. Inma of Ooldea = 
Kalliguru of the north-west ; these names are also applied to the wooden bull 
roarers and other sacred and totemic marked boards. 

The inma seems to be comparable, if not identical with the 
tjiirunga^ arknanoa, or festival plates, of the Finke River natives as 
doseribed by the Rev. Ij. Schulze,- and similar to some of the corrob- 
boree stones of the A runt a tribe as depicted by Dr. E. Eylmann.^ 
The firstnamed author emphasises both the sacredness of these objects 
and their esoleric significance, but does not attribute to them any 
magical proptndies. Eylmann, speaking of the Arunla, says that 
these plal(‘s can be divided into two groups, those having a beneficial 
infiuenee and warding olf evil, and others bringing death and trouble. 
These lattcu* give the possessors the ])(>wer to remove their enemies 
in a safe manner. He adds that both the material of which they are 
composed and their magical properties arc inseparable, and if the 
owiKM' of one dies it still retains its potency. Because of this feature, 
as an article of barter they are invaluable. This latter may explain 
the ancient ap]>earanee and great distance the inma under description 
has travers(‘d. 

The figures are of natural size. 

1 = Chur in (/a of Spencer and Gillen and Churina of Gillen, cf, Spencer and 
Gillen, Native Tribes of Central Australia, 1899, p. 128 et scq., and fig. 21; Horn 
Expedition iv, Anthropology, 189fi, pp. 77 and 179. 

" Schulze — Trans. Roy Soc. S.A. xiv, 1890-91, p. 42. 

* Evlmann — lUe Eingeboreiien der Koloiiie Siidaustralien, 1908, pi. xxxi, 
figs. 2 and 3. 



SOME SARCOPHAGID FLIES FROM LORD HOWE ISLAND. 

By 

Professor T. Harvey Johnston, M.A., D.Sc., and G. H. Hardy, 
Walter and Eliza Hall Fellow in Economic Biology, 
University of Queensland, Brisbane. 

(Figures 1-3.) 

Mr. A. Musgrave, Entomologist, Australian Museum, collected 
insects during December, 1921, on Lord Howe Island, an isolated spot 
consisting of a seven-mile stretch of land, over three, seven, and eight 
hundred miles from Australia, New Caledonia, and New Zealand 
respectively. Amongst them are some species of Diptera that are of 
interest owing to the similarity they bear to those of Australia. 

Of the Sarcophagid flies described herein, two cannot be sepa- 
rated specifically from Australian forms, whilst the third is so similar 
to a continental species that the difference may possibly be considered 
to be of subspecific value only. It is possible that two of these species 
may have reached Lord Howe Island by natural means, such as by 
wind, or may have been transposed by shipping, but we have reason 
to suppose that such an exj)lanatioii is open to serious doubt. 

Amongst the Diptera Brachycera collected, are two species of 
the genus Ayiihrax (used in the sense given by Hardy, 1921, nee 
Bezzi) that are apparently identical with two common forms known to 
us from Sydney. These species are selected for comment because in 
each case the larva? are subterrane^an and predaceous, the fly occurring 
only where the native flora exists and not breeding in gardens; the 
imagos are apparently caj)able of only short flights, about fifty yards 
at the most, and do not fly during windy weather. Under these 
circumstances it seems impossible for these Bombyliids to have reached 
the island by natural agencies, and it is very unlikely that they 
should have been introduced. Moreover, the majority of the collection 
consists of Australian species or related flies. These facts suggest 
that Lord Howe Island may have obtained its dipterous fauna during 
a time when it was not so isolated as it is to-day. 

A. S. Olliff, in his account of the insect fauna of the island,^ 
makes no mention of any Diptera, but his study of the Coleoptera 
led him to state that the more conspicuous genera were peculiarly 
Australian, though the island possessed a number of highly modified 
endemic forms. He recorded the presence of quite a number of widely 
distributed beetles which had evidently been introduced. 


* Olliff — Austr. Mus. Mem. ii, 1889, p. 77. 
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It must not be forgotten, however, that the breeding habits of 
Sarcophagids would favour their transportation to other localities 
by ships, within certain limits, as it has been shown that a period of 
twelve to eighteen days in summer, increasing to as much as twelve 
weeks in winter, may be passed in the combined larval and pupal 
stages in the case of common Australian species under observation in 
Brisbane.- 

In this contribution to the knowledge of the insect fauna of Lord 
Howe Island, the three species are described rather fully. 

Terminolgoy. 

A pa])er revising the Australian Sarcophagids is in course of 
preparation. It has been found advisable not only to modify the 
terminology used in papers previously isvsued from this laboratory, 
but also to take into account characters that have not received adequate 
treatment in the past. This contribution is written on similar lines to 
those of the proposed revision. 

Chaftota.nj . — The terminology employed is that utilised by Wil- 
liston in his ‘'Manual of North American Diptera/' 3rd edit. The 
terms describing tin* bristles of the legs are those recently used by the 
junior author in describing Asilidue,^ 

(icniialia . — Some structures of the male genitalia have been 
studied in detail. A pair of forceps protects the genital opening 
when the penis is withdrawn. On each side of the latter there is an 
anterior (a.c.) and a posterior (]).c.) clasper. The penis consists of 
two joints, the second of which is usually complex. Anterior to the 
main mass of the latter joint there is an anterior appendage (a.a.), 
which varies greatly in shape and size in dilTerent species. The main 
portion of th(‘ second joint contains pi-oc(‘sses that vary in size, form, 
and position, while between it and its appendage a pair of filaments 
(fil.) may be present or apparently absent. 

(ienus Sarcophaga Meigen. 

The Australian s])ecies placed under the genus Sarcophaga may 
not belong to it, if used in its vei-y restricted sense, and they certainly 
do not agree in regard to the characters given by Tovmsend in his 
keys."* This author has already proposed a new generic name for a 
species which was subsequently coiLsidei’ed to be a synonym of an 
Australian form, but neglected to give the characters whereby his 
proposed genus may be recognised, and we are not in a position to 
validate his genus by defining it. Until definite information with 
regard to its generic position is obtained, Sarcophaga is utilised by us 
in its wider sense. 


* Johnston and Tiegs — Proc. Roy. Soc. Queensland, xxxiv, 1922, pp. 77-104. 
“ Hardy — Proc. Linn. Soc. N.S. Wales xlv, 1920, p. 187. 

* Townsend — Proc. Biol. Soc. Washington xxx, 1917, p. 189-198. 
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RECORDS OF THE ADSTEALIAN MUSEUM. 


The following characters are based on species from Australia 
and Lord Howe Island. 


Chaetotaxy. 

Head . — IVo pairs of vertical bristles, the outer often reduced in 
size but rarely quite obsolete. One pair of frontal orbitals, reclinate ; 
also, in the female only, two pairs of proelinate bristles. At least two 
pairs of postverticals. The series of frontal bristles, composed of a 
row on either side parallel to the frontal stripe, extends below the 
base of the antennae. The urrangemeut of the following bristles has 
been found to be of specihe value: — The facials (a single, rarely a 
double row above each vibrissa) ; those along the oral margin (one 
row below the vibrissa, .rarely a double row) ; and the postocular 
(invariably one row, but supplemented by the vestiture behind this 
row becoming at times bristly and black, so as to form one or two 
additional rows). 

Thorax . — On each side of the median line are the following: — 
Three humeral bristles ; two posthumeral ; four notopleural, alternately 
short and long; one presutural; four supra-alar, the fourth often small 
or minute; two postalar; normally eight dorsocentral, four of which 
are postsiitural. 

The intra-alar and acrostichals are of specific value; the former 
are usually regarded as consisting of two or three bristles, but some- 
times the row can be detected extending to include thi'ce further 
bristles, one of which is anterior, the other two postei*ior to the suture. 
The acrostichals utilised in our descriptions consist of one i)resutural 
and one present ellar, though others may occur, but are difficult to 
detect with accuracy, as when present they are invariably surrounded 
by rather long vestiture. 

Two propleural bristles; a row of five mesopleiiral along the 
mesopleural suture; thri'o sternopleural arranged 1:1:1; a group of 
about three ptero])leural just below the wungs; a row of hypoplcural ; 
and between the anterior and intermediate coxae, on the steriiof)leura, 
a row of bristles similar in nature and parallel to those of the inter- 
mediate coxae. 

Scutellum . — Four pairs of bristles on the male, and three on the 
female. 

Abdomen . — On each side of the first segment there are one or two 
submarginal bristles and anterior to these are some discal bristles 
arranged in one or two rows. The second segment has one or two 
lateral submarginals, very seldom three; very rarely a median pair 
of submarginals. The third segment usually has one median pair of 
su'bmarginals and one or two laterals, but sometimes other bristles 
occur, making as many as six submarginals. The fourth segment has 
a complete system of submarginals, often alternating with slender 
bristles placed marginally, the series continuing ventrally. 
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Legs , — The bristles of the femora are arranged in rows of few 
or many ; when a row is reduced so that only the apical one, two or 
three bristles remain, these are referred to as subapical bristles. The 
tibiae, when reflexed, lie between the two ventral rows, the anterior 
of which is invariably missing on the anterior pair of legs. The coxae 
and tibiae also contain bristles, but these do not seem to be of par- 
ticular value. 

The hairy vestiture of the femora and tibice occurs in three 
forms: pubescence whi(*h is very short and uniform in size and distri- 
bution, some short hair and long hair. An examination of any species 
that has one or more of its femora conspicuously hairy will enable 
anyone to distinguish between these fonns. Only long hair is taken 
into account for the purpose of descriptions. 

Wings . — There do not appe'ar to be any characters of specific 
value to be found in the wings; the first vein, R^, invariably contains 
a row of bristly hairs at the ])ase, the other veins being bare. 

Colour. 

The Australian Sarcophagids known to us are all of a uniform 
type in colour and colour markings. The toraentum ranges in colour 
from grey and silver-grey to golden yellow, and it may vary con- 
siderably in this respect even within a species. The legs and forceps 
are black, or at most the latter are dark brown, never red (as is the 
case with so many North American species). 


Sarcopiiaga howensis n. sp, 

(Fig. 1.) 

Resembles Sarcophaga beta Johnston and Tiegs, to which it is 
closely allied and possibly is only subspecifically different. 

— Head, Frontal stripe wider than parafrontals, third antennal 
joint over twice the length of the second (proportion 7:3). Outer 
verticals scarcely longer than postorbitals; twelve f rentals; facials 
numerous, about two rows of nine or ten each ; the bristles along the 
oral margin are also placed in a double row and are of similar num- 
bers; one postorbital row. 

Thorax, Three definite intra-alar bristles and along the same 
row are two postsutural and one presutural weak bristles ; prescutellar 
and presutural acrostichals present. 

Abdomen, A line of three discal and one submarginal lateral 
bristles on the first segment; the second and third have each one 
median and two lateral pairs of submarginal bristles ; the fourth seg- 
ment has six pairs of submarginal bristles, alternating with slenderer 
marginal ones which constitute a series that continues ventrally. 
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Gemtalia, The forceps are long and sinuous, and conform in 
every detail to those of 8, beta-, the claspers are also identical with 
those of 8, beta and consist of bifid anterior and very broad posterior 
claspers; anterior to these there is a minute knob. The penis con- 
forms in general shape and structure to 8, beta, but differs at the 
apex in having a pair of lateral spur-like processes and shorter fila- 
ments, this difference being illustrated in the accompanying diagrams 
(fig. 1, E, F). 



Saroophaga howensis n.sp. 

A. one of the forceps seen laterally. 

B. posterior view of same. 

C. claspers viewed laterally. 

D. penis (second joint) seen laterally. 

E. the same, ventral view. 

Sarcophaga beta Johnston and Tiegs. 

F. the penis seen from the same aspect as that of E. 

a.c., anterior clasper. p.c., posterior clasper. 

a.a., anterior appendage. fil., filaments. 
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Legs, On the anterior femora one dorsal and one ventral row of 
bristles; on the intermediate femora one anterior row, two subapical 
bristles on the posterior side and two ventral rows; on the posterior 
femora, one anterior and one dorsal row, one posterior subapical 
bristle and two ventral rows considerably reduced in regard to the 
number of bristles present. Long hair abundant on all femora and 
on intermediate and posterior tibiae. 

$ . — Unknown. 

Length, — Male, 10-15 mm. 

Hah . — Lord Howe Island ; holotype and three paratypes ; 
December, 1921. 


Sarcophaga misera Walker. 

(Fig. 2.) 

(J. — Head. Frontal stripe slightly wider than paraf rentals. Third 
antennal joint twice the length of the second. Outer vertical bristles 
minute; ten f rentals; about five facials; about twelve orals; one row 
of bristles behind the eyes. 

Thorax. Two intra-alar bristles and one pair of strong prescu- 
tellar acrostichals. 

Abdomen. On the first segment, three discal and one submarginal 
lateral bristles; on the second, one submarginal lateral; on the third, 
one median and two lateral submarginals; on the fouHh, six submar- 
ginal bristles alternating with more slender ones which constitute a 
series continued ventral ly. 

Genitalia. The forceps are small and taper uniformly to the tip. 
The anterior and posterior elaspers are simple. The penis contains 
one anterior appendage and two pairs of lateral processes, one of 
which is elongate and bifid at the tip. A pair of filaments scarcely 
protrudes beyond the apex of the second joint. 

Leys. On the anterior femora one dorsal, one lateral, and one 
ventral row of bristles; on the intermediate femora, one anterior row, 
three subapical posterior bristles, and two ventral rows; on the pos- 
terior femora, one anterior row, one subapical dorsal bristle, one sub- 
apical posterior bristle and one ventral row. Long hair occurs on the 
intermediate and posterior femora, and also scantily on the posterior 
tibiee. 

9 . — In addition to the modifications in chsetotaxy, which occur in 
Australian female Sarcophagids, and are referred to in the generic 
characterisation already given, it differs in having larger outer ver- 
tical bristles, three intra-alar bristles, three lateral marginals on the 
third abdominal segment, and long hair only on the posterior femora. 
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Length . — ^Male and female about 11 mm., but as the male has been 
attenuated in extracting the genitalia, and the female has conspicu- 
ously shrunken, the measurements can only be given approximately. 

Hab . — Lord Howe Island; December, 1921 ; one of each sex. Pre- 
viously recorded as widely distributed over Australia. 



Fig. 2, Sarcophaga misera Walker. 

A. one of the forceps seen laterally. 

B. posterior view of same. 

C. claspers viewed laterally. 

D. penis (second joint) seen laterally. 

E. the same, ventral view. 

a.c., anterior clasper. p.c., posterior clasper. 

a.a., anterior appendage. 111., filaments. 

Note . — This species is closely related to Sarcophaga dux Johnston 
and Tiegs, nec. Thomson, but there are certain differences in regard 
to the structure of the genitalia. Besides, the presence of a second 
postocular row of bristles in S. dux will readily distinguish that 
species. 
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Genus Heucobia Coquillett, 

This genus was founded upon the character of the third vein of 
the wing (1^4 + 5 , Comstock and Needham ^s terminology), which has a 
row of bristJes. According to Townsend’s key both sexes described 
below belong to the genus, so there can be little doubt that the species 
has been rightly included in JIcHcobm as now understood. 

Chaetotaxy,' — Similar to that given under the genus Sarcophaga, 
but differing in the postsutural dorsocentrals, which are only three 
in number. 

Genitalia. — Very distinctive in appearance from those of the 
genus Sarcophaya. A drawing, taken direct from the holotype of H. 
australis f is given here, and it will be noted that the apices of the 
parts of the second joint of the penis terminate together in a long 
complex process. This joint, taken from another specimen, has been 
mounted on a micro-slide and it shows detinitely that the filaments 
are also contained in this complex process. The genitalia of the 
specimen described agrees in every respect with those of the holotype. 

llEhiconiA AUSTRALIS J ohnstou and Tiegs. 

(Fig. 3.) 

(J — Head. Frontal stripe* wider than parafroiitals. The second 
aniennal joint a little larger than in the holotype (proportion, in rela- 
tion to third joint, o : 9 in the holotype, and 7 : 8 in the specimen 
described). Outer vertical bristles slightly longer than those of the 
postorbital row; ocellar bristles very strong; eight frontals (in the 
holoty})e seven on one side and six on the otlierj ; three facials, and 
at least fom* bristles along the oral margin; three rows of black 
bristles behind the eyes. 

Thorar. The fourth supra-alar, if present, no longer than the 
bi’istly vestiture of the thorax; three intra-alar; five well developed 
dorsocentrals, others are present but conspicuously weaker; one pair 
of prcscuteJlar acrostichals (otliei^, if present, cannot be detected 
from the bristly vestiture around them). 

Abdomen. On the first segment four discal (arranged 2 ; 2) and 
one submarginal lateral bristles (all of which are somewhat obscured 
in the holotyp(*) , on the second, one lateral submarginal ; on the third, 
one pair of median and two lateral submarginals; on the fourth seg- 
ment, sev(*n i)airs of submarginals. 

^Genitalia. Forceps short. Anterior clasper rtnnarkably flattened, 
almost spo()n-shajK*d, showing anterior and posterior surfaces only; 
posterior clasper sim])le. Second joint of penis compact; with the 
anterior appendage diverted back, provided with a short lateral pro- 
cess and apically attenuated. This anterior appendage, together with 
the apex of the main portion of the second joint and a pair of fila- 
ments, forms a complex apical process to the joint (Fig. 3 D, E). 
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Legs, On the anterior femora one dorsal row, two closely adja- 
cent rows of bristly vestiture and one ventral row of bristles. On the 
intermediate femora one anterior row, two subapical bristles on the 
posterior side and two ventral rows of small bristles. On the posterior 
femora one anterior row, two dorsal subapical bristles and two ventral 
rows. No long hairs on the lep, the vestiture, like that on the other 
portions of the insect, being bristly in nature, making the true bristles 
sometimes difficult to detect. 



Fifj. 3. 


Fig. 3, Eelicohia australis Johnston and Tiegs. 

A. one of tlic forceps seen laterally. 

B. posterior view of same. 

C. claspers viewed laterally. 

D. penis (second joint) soon laterally. 

L. posterior view of penis. 

F. posterior aspect of anterior clasper. 

a.c., anterior clasper. I>.c., posterior clasper. 

a.a., anterior appendage. til., filaments. 

$. — In addition to the modifications in cluetotaxy, which also occur 
in the Australian species of Sarcopha^a and are referred to under 
the characters of that genus, it dilfers from the male in having 
strongly developed outer verticals; third joint of the antenna twice 
as long as the second ; six pairs of submarginal bristles on the third 
and fourth abdominal segments; and the two rows of bristly vestiture 
on the posterior side of the anterior legs wider apart. 


Length. — Male, 6 mm. ; female, 5-7 mm. 
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Hob , — Lord Howe Island; December, 1921. Three males, allo- 
type female and five paratyp(‘ females. Previously recorded from 
Queensland, and represented in the Australian Museum by one male 
from Dorrigo, N.S. Wales. 

Note , — Except where stated the above description of the male 
agrees in every respect with the holotype. 
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ON THE OCCURRENCE OP" A TRUE ALLANTOPLACENTA OP 
THE CONJOINT TYPE IN AN AUSTRALIAN LIZARD. 

( Preliminary Communication. ) 

By PaoFEssoR T. Thomson P"l,ynn, D.Se., University of Tasmania, 

Hobart. 


(PMgures 1-2.) 


My attention was recently directed by j\lr. J. R. Kinghorn, of the 
Australian Museum, to some material in the Museum, registered under 
the number R.7945, and labelled “Eggs, Tiliqiia scincaides, loc. 
Hornsby, N.S.W. Oct., 1922.”' 

The material was found to consist of the two oviducts, in which 
were contained a number of ‘^eggs,^’ these causing large swellings 
spaced at intervals along the course of the ducts. When some of 
these swellings were opened, the intei-esting fact was revealed that the 
allantois enters into distinct relationshij) with the wall of the oviduct, 
and there is thus produced an allant oplaeenl a of a very definite type. 

I^he history of this specimen is as follows : — 

It was found in a garden at lloimsby, New Soutli Wales, by a 
lady, who, in ignorance of the harmlessn(\ss of IIk* re})tile, smashed 
its head with a spade. In the damaged condition, it was brought to 
the Museum, and upon examination proved to be a female. The 
oviducts in their pregnant condition were removed by Mr. Kinghorn, 
and placed in Bles’ fluid (70% alcohol, 90 parts; 0 % formol, 7 parts; 
glacial acetic acid, 3 parts). Later, the material was transferred to 
alcohol. The adult, in its damaged condition, was not preserved. 

There is an element of doubt, very slight it is true, as to whether 
this adult specimen was correctly identilied. 

Of the skinks found in New South AVales, there are two which arc 
alike in general appearance and habits, which differ but slightly 
in their markings, and which are best distinguished by the difference 
in the arrangement and degree of development of the head shields. 
These lizards are Tiliqim scincoides Shaw, and T. nigrahtfea (Iray. 
It is probable that both of these are viviparous, but it is a matter for 
surprise that the records on this subject are so few and so vague. 


‘ The date refers to the time, not of collection, but of registration in the 
Museum records. 
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The available evidence is as follows : — 

(а) Haacke- records the viviparity of Cyclodus Boddaertii, part 
Dumeril et Bibron, from South Australia, and states that his specimen 
contained four embryos, two in each uterus. C, Boddaeriii is a 
synonym of the Australian lizard 1\ scincoides, although it is still 
possible that Haacke had in his possession a pregnant specimen of 
2\ nigrolutea, wliicli is also found in South Australia. 

(б) Graham Kerr^ refers to T. scmcoidcs as being viviparous. 

(c) Lucas and Le Soeuf^ make the statement that scincoides 
appears to be oviparous, while the young of 2\ nigrolutea are brought 
forth alive, in each case the number of young being 6 to 15.’^ 

(d) Mr. E. A. Briggs, B.Sc., of the Zoological Department of the 
University of Sydney, has allowed me to examine a num])er of embryos 
removed from the oviducts of a 2'iHgua which he believes to have been 
2\ scim'oides, but on this point he is not perfectly satislied. 

(e) In the Australian Museum there are preserved three advanced 
embryos, registered as R.2493-5, and labelled “Lithgow, April, 1899,’’ 
and stated to be from T. mgrolutca. 

In New South Wales, TUiqua 7iigrolutea is confined to the colder 
])ortions, the south and the highlands of the centre. It has not been 
recorded, so far as I know, north of the Blue Mountains. It is there- 
fore probable that the Hornsby specimen on which this paper is 
founded and the Sydney University TUiqua (which came from 
Manly) both belong to the species scificoides. 

Desi)ite the statement ol* Lucas and Le S'ouef, quoted above, it 
may be taken for granted that each of the New South Wales species 
of this genus is viviparous."* 

Desoiuption of Material. 

This consists of the greatei* portions of the two oviducts, with the 
ovaries. At intervals, the ducts are greatly enlarged, each enlarge- 
ment corresponding to a developing embryo with its membranes and 
yolksac. Many of the embryos had been taken out of the oviducal 
swellings, the total number — removed and intact — being fifteen, which 
agrees with the maximum number given by Lucas and Le Souef for 
the genus (but see Haacke as <pioted above). 

’ Haacke — Zoologischcr Aiizcigcr, viij, 188r), j). 438. 

* Graham Kerr — Text Book of Embryology, Vertebrata, London, 1919, p. 482. 

* Lucas and Le Roeuf — The Animals of Australia, 1909, p. 248. 

“ The matter has been definitely settled in the. case of T. scmcoidcs by the 
receipt, after the above was written, of a pregnant specimen of this species. From 
it were secured eleven embryos, six from the right oviduct, five from the left. 
These embryos are near full term, with reduced yolksac and well developed placenta, 
and have the following measurements: Total length, 100 mm.; head length, 22 mm.; 
length measurement from vent to tip of tail, 31.5 mm. 
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Each swelling is elliptical in shape, measuring on the average 
some 23 mm. by 18 mm., the longer diameter lying in the same direc- 
tion as the length of the duct. There are signs that there has been 
some shrinkage since the material has been put in spirit. 



Diagram of the Foetal Membranes of the Embryo of Tihqua 8cincoide$ of 8*6 mm. 

The ectoderm is indicated by a broken line, the mesoderm by an unbroken line, the 
entoderm by “ dot and dash.** 

All. cav. = allantoic cavity j amn. == amnion ; c. 6r. = oeUular bridge carrying vessels 
across the allantoic cavity ; ch. — chorion ; pL = placental formation ; 
ut. = uterine wall ; yk. «. = yolk sac. 

Between the enlargements, each oviduct is contracted, having the 
form of a strap-shaped body measuring some 3 mm. by 5 mm. The 
length of oviduct between the swellings varies slightly, but it is, on 
the average, about 10 mm. 
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Where it is swollen, the wall of the oviduct is thin, and through it 
the various regions of the embryonic ‘‘vesicle” can be made out. The 
orientation of the vesicle is such that the embryo is towards the meso- 
metrial side of the duct. The embryo measures 8.5 nim. in direct 
length, and lies with one side on the yolksac. A drawing of it at 
this stage is shown in Figure 2. The yolksac occupies rather more 
than half the whole embryonic structure. 



Fig. 2. 

Embryo of 'I'Uiqua scincoides iiieaBuring 8-5 in direct length. 


The side which the embryo pn*seiits to the yolksac is almost invari- 
ably the left, in but one case out of twelve there being any exception 
to this rule. The outlines of the (‘inbryos, and particularly their eyes, 
can be seen through the distended oviduct wall. The yolksac circula- 
tion is well established, and extends over the whole of the outer surface 
of the sac with the exception of a small ai*ea at the lowei* pole. A 
sinus ienninalis could not be definitely made out. 

There are no traces, as far as can be seen, of shell, shell-membrane, 
or albumen. 

The Allantois.- This consists, as usual, of a stalk and an expanded 
hollow portion, the vesicle. 

The whole allantois is somewhat voluminous, and wraps cosily 
round the embryo as it lies on the yolksac surfa(‘e. The stalk of tin* 
allantois leaves the body of the embryo just beliiiid the yolkstalk, and 
passing slightly downward and outward over the posterior eud, almost 
immediately expands to form the extremely tenuous inner wall of the 
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allantoic vesicle. Posteriorly, the inner wall of the vesicle comes into 
delicate relationship with the upper surface of the yolksac. Anteriorly 
it passes over the body of the embryo, coming into intimate union with 
the amnion. ICxtenial to this it extends over to the flat upper portion 
of the yolksac surface. 

The outer wall of the allantoic vesicle is thicker and denser than 
the inner wall. It is this outer wall, naturally, which helps to form 
the placenta, but only its central portion fulfils this duty, the marginal 
zone of this face being free and unattached. 

The Allantoplacenta , — This is formed by the reaction and, in 
part, fusion of the fcetal membranes of the embryo with the uterine 
wall of the mother. The chorion is attached over a wide area, very 
little of it being free. An examination of the University specimens, 
which 1 have been able to see by the courtesy of iMr. E. A. Briggs, 
brings into prominence the extremely important point that the chorion 
over the embryo begins to proliferate at a fairly early stage. These 
embryos measure 4 mm. in direct length, and the allantois is as yet 
only a thick-walled diverticulum, of small size, from the hind gut. 
Unfortunately, the maternal structures were not kept, and the 
important evidence afforded by the uterine wall is not available. 

Possessing as 1 do but one definitely placental stage, it is not 
easy to state with exactness what alterations have taken place in the 
various foetal and maternal structures which enter into the formation 
of the allanto-placenta. 

The union l>etween the (horion and uterine epithelium is very 
intimate. The uterine e[)ithelium apparently consists of a single layer 
of very flattened cells, while the chorionic ectoderm has proliferated 
greatly, is much vacuolated, resembling a typicnl plasinodium, and 
is formed, in the main, of markedly enlarged cells with large nuclei 
and connected together by aimeboid processes. These processes 
insinuate themselves into and between the maternal cells in much th(‘ 
same way as IlilU has described for the chorionic cells in the formation 
of the metrioplacenta of Da^yurm viverrinus. 

With this pre^dously prepared tissue, the allantois fuses by its 
placental surface. This is not, at this stage, a complete union, but 
occui*s at a large number of points. Where there is no fusion, the 
allantoic surface is separated from that of the chorion by spaces which 
act seemingly as reservoirs for amorphous material apparently secreted 
by the chorion and obtained from maternal sources. 

The area of attachment is discoidal, and measures, approximately, 
16 mm. in diameter. 

Allantoic Vessels . — The stalk of the allantois carries allantoic 
vessels to the inner wall of the vesicle, over which they spread, and are 
then carried round the margin to the placental face. 

Hill — ^Anatomischos Anzeiger, xviii, 1900, p. 369. 
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But the outer wall of the vesicle is also supplied by vessels which 
leave the allantoic stalk near the body of the embryo, and pass right 
across the vesicle to ramify through the mesenchymal layer of the 
placental face of the allantois. The presence of such a method of 
transmission of allantoic vessels — by direct cellular bridges across 
the allantoic cavity — is interesting in that it has already been recorded 
by Hubrecht^ for a nionodel})hian mammal, viz.^ Erinaeeus. 

The importance of the investigation of the reptilian allanto- 
placenta cannot be over-emphasised. As Oraham Kerr says, in his 
review of (liacomini’s work on Ghalcides {Seps), it is likely to prove 
the beginning of a new and important chapter in vertebrate 
embryology.® 

Arrangements are now being made for the collection of further 
stages in the development of T, scincoides and nigrolutea^ and, it is 
hoped that, with the help of these, it will soon be possible to publish 
a more detailed and connected account of this most important and 
significant phenomenon. 

In conclusion, I must express my thanks to the Trustees of the 
Australian Museum and to their Director, Dr. C. Anderson, M.A., for 
])ermission to use the specimen and for accommodation and materials 
while workiinr on it. To Mr. Kinghorn 1 can only express my apprecia- 
tion of the skill and enthusiasm shown by him in dissecting, fixing 
and pr(‘serving this unupu* specimen. 

' Hul)rccht — Quart, .loiirn. Mier. Sci., xxx, 1889, pp. 307-8. 

® It is unfortunate tliat none of Giacomini’s earlier papers appear to be 
available in vVustralia. 



EiXPLANATION OF FbATE I. 


Fig. 1. Chaetodon vmjahundus Linnaeus. A young specimen, *54 inm. 
from Murray Island, Torres Strait. 

„ 2. Chaetodon vagahvn^us Linnaeus. A very young specimen, 

24 mm. long, from the New Hebrides. 

,, 3. Cuhiceps caeruleus Regan. Lord Howe Island. 

„ 4. Cuhiceps haxteri sp. nov. Holotype, 371 mm. long without 

the tail, from Lord Howe Island. 
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EXPLANATION OP PLATE II. 


Chaeiodan rainfordi sp. nov. Ilolotype, 118 nim. long, from 
Holboumo Island, of! Vort Denison, Queensland. 

Chaciodon aureafasemtus Maeleay. A speeiinen, 111 mm. 
long, from IIollKiurne Island, Queensland. 




EXPLANATION OF PLATE III. 


Fi^. 1. Callionymus iimiceps ()j»ilby. a, A male example, 21G Ti\m. 
loiijr, from near Cape Caprieorn, Qiu^ensland. 
b. Head of same specimen. 

(*. Preoi)ereular spine of same specimen. 

(L Dorsal fin of female. 

„ 2. Callionymus cal carat us Macleay. A specimen, 242 mm. long, 

from Port Jackson. 




EXPLANATION OP PLATE IV. 


Fig. 1. Fseudopentcueros richardsoni Stnitli. A young specimen, 
70 mm. long, from Nelson, New Zealand. 

„ 2. Cheimarrichthys fasten llaast. A specimen, about 147 mm. 
long, from Eight Mile, Hokitika River, New Zealand. 

„ 3. Tripteryyion segmenfatum, sp. nov. llolotype, about 21 
mm. long, from Shag Point, Otago, New Zealand. 




EXPLANATION OF PLATE V. 

Fi^^ 1. Leporillus conditor Gould. 

„ 2. Leporilhis jonrsH Thomas. 

„ 3. Leporillus apicalis (Jould. Lower molar row. 

a. Outline of head. 

b. Upper and lower surface of foot. 

c. Skull from above. 

d. Skull, profile. 

e. Upper molar row. 

f. Lower molar row. 
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EXPLANATION OF PIRATE VI. 


Donbas, or ''don wholes/' on the Nnllarlx)r Plain. These 
shallow depressions in the jdain are praetieally "oases” 
where the veuetation is heavier, and where the animal life 
eon^rejxates. 

Stick nest built by the indigenous rodent, Leparilhis conditor 
(lould, witli the e^j^s of a Striped Brown Hawk [Icmvidva 
berigora V. and II.) in a dej)ression on its summit. 
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Platk V] 




K. Le G. Trough ion, pliotos. 


KXPl.ANATlON OF PLATE Ml. 


1. O.iijuranKs macU nnan'iy •’(‘ii (‘t s]). iiov. Dorsal view ol‘ skull 
sliow’mu' siz(‘ and sliapo ot* plates, pspiM'ially Hh* parietal. 
Natural si/e. 

,, 2. Oxipiranns tnaclvnitani \"entral view ol* skull siiowiii;^’ pala- 

tine's and niaxiliai-y hoiu's. Natural size*. 

,, d. OxifuratiHs nuidcn-nani. Lateral vie*w of skull slio\vink»‘ fauns, 
siiinU' inaxillai’y te>oth, and enlarn<*d anterior nianelihulai* 
te)oth, .Natural size. 
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Platk VI 1. 



G. C. Glutton, photos. 





Fi^^ 1 


A NATION (IK PLATK VI 11 


('assis hicarinala Jonas from LaiH‘])ede Bay, S.. 
(\)ll(‘otion. 


Con 


2. (Utssis fimbriala Qiioy & (jaiinard from North West Ans 
tralia. Holms Collection. 




EXPL\NATlON OF PF.XTE IX. 


Fi^. 1 Sropintcra infiata A. M. Edwards, male specimen 9 mm. wide, 
from Finches Bay, near Cooktow^n, Nortli Queensland, 

„ 2. chela of same specimen. 

3. Afjja sinolata, s]). nov. llolotypi*, 44 mm. lon^, from Norton's 
Basin, Nepean Hiv(*r, N\wv South Wales. The third to 
fifth periopods are wanting in the holotype, and have been 
drawn from a somewliat smaller j)ai*alyp(*. 

,, h Dorsal view of the telson of tin* holotype, len^h 6 mm. 




EXPLANATION OF PLATE X. 


Fi^. 1. Showing a few isolated burrows of Scopimera inflata. 

Fingal Bay, near Port Steydieiis, New South Wales; 
January 28, 1920. 

,, 2. Showing a section of the burrow of Scopimera inflata pene- 

trating the firm dry sand to the moist sand below. Depth 
about 12 inches. The crab is shown at the base of the 
burrow, while some pellets are scattered around its entrance 
on the flat of the beach. 

Fingal Bay, near Port StejJiens, New South Wales; 
January 28, 1920. 

„ 3. Collecting a series of Atya striolata, sp. iiov. at the type 

locality, Norton's Basin, Nepean River, New South Wales; 
November, 1920. 
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Plate X. 



H. Furst (1-2), 

A. MuS»iHAVE (3), pllotOH. 


EXPLANATION OF PLATE XI. 


Fig. 1. Burrow and pellets of Scophnera inflaia, showing the radiat- 
ing trenehes excavated for food, and the sifted pellets 
arranged behind them. Tin* large and irregularly-shaped 
sand pellets are those carried out by the crab while excavat- 
ing its burrow. 

Fingal Bay, near Port 8lephens, New South Wales; 
January 28, 1920. 

„ 2. Burrow and sand pellets of Scopimcra in flat a: illustrating 

the large number of x)ellets formed by a single crab. 

Fingal Bay, near Port Stephens, N(uv South Wales; 
January 28, 1920. 









OCCASIONAL NOTES ON AUSTRALIAN AMITIIPOD^ 

Bv 

Chas. Chilton, M.A., D.Sc., F.L.S., C.M.Z.S. 
(Professor of Biology, Canlerl)iiry College, New Zealand). 


(Figures 1-5.) 

Nos. I <() 9. 

During the last f(‘W^ years I have received from the Australian 
Museum and from other sources numerous speinmens of Australian 
Amphipoda. The examination of th(‘s(* has brought to light many 
facts which seem worthy of ])ublication, and it is proposed to give 
these in a series of i)apers as opportunity offers. In submitting the 
first of these papers 1 desire to express my grateful thanks to Dr. C. 
Anderson, Director of the Australian Museum, to Mr. Charles lledley 
and to sev(‘ral members of the staff for the opportunity of examining 
and des(*ril)ing many of the species dealt with. 


No. 1. 

A New Australian Speiues of Niphargus. 

In LSOIl Mr. Ci. i\l. Thomson described two species of Niphargtis 
from the fn'sh waters of Tasmania, riz.^ A. nwnianKs and A. mo7io7ii. 
The latt(‘r si)eci(\s is retaiiu'd under the genus Mpkargifs by Stebbing 
in 19](), but file former is placed under Neoniphargiis Stebbing to 
which Stebbing also assigns two sjiecies described by Sayee, viz.: 
N. spenceri and A. fultonL Another s])ecies desitribed by Say(H‘, 
A. pvJchfllns is also kept under Xipharffiis by Stebbing, and jdaced 
next to A. mortoni. The relationships of these s[)e(‘ies to on(‘ another 
and to the s])eeies of (lammat^us deserilad from Australia by Say(*e and 
Ceoffrey Smith will afford inter(*sting work for future students of the 
Amphipoda. 

Tn the meantime T am describing aiiother new speiues of Niphargus. 
It differs considerably from those mentioned above, and cojnes close 
to s])(‘cies re('ently deseribed from ('hilka Bake, India, and from the 
Philipj)iue Islands. Th(‘se thre(‘ si)ecies differ from the characters 
of Niphargus in one or two important characters and appear to belong 
to a special section of the genus which will {)robably hav(‘ to be made 
into a separate gcmus. At present, however, 1 leave them under 
Niphargus as a matter of cojivenience. The following specific diagnosis 
inay be given : — 
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NlPTTARrilTS AUSTRATJENSTS Sp. mOV. 

Very near to N. chilhcnsis. Eye not visible. Upper antenna 
with the first and seeond joints siibeqnal, elonirato, first much stouter 
than the s(‘eond, lliird short, about one-third the length of* th(‘ seeond, 
secondary appendage small, of two joints. Lower antenna with the 
tlaj 2 :ellum half as lonj 4 ‘ as the last j(;int of the peduiK'le and formed 
of a number of joints fused to^^ether, and two small separate joints 
at the end. First piathopod with tin* ])os1(‘rior margin of the imunis 
formin^^ a rounded lob(‘ (*ov<‘red with miiiuti* seta* and bearing a few 
lorit? hairs; the car[)us niu(*h Ioniser than the propod, posterior mar^dn 
and inner surfae(* iit‘arly (*overed with 1ransvei*se rows of loni*’ fine 
setnles; pro])od narrow at base, ex])andin^»‘ distally, palm evenly 
convex, defined by a row of six or seven short stout setnles. Second 
f^iiathopod muoh lai'^er than the first, propod lar^e, more than twice 
as long’ as the ear[)us, anterior margin regularly eonvex, palm occupy- 
ing about two-thii*ds the posterior margin, delined by a distinct tooth, 
around which aris(‘ numerous fine seta*, lhen(*e for more than half 
the length of the palm concave*, followed ))y irregularities up to the 
base of the* finger; finger strongly curved, inner margin evenly con- 
(*ave. Fifth f)ara*o])od with the basal joint vei‘y lai'ge and greatly 
expanded; merus wi(h*ning ])osteriorly so as to form a rounded lobe 
bearing five stout setnles and some line hairs, its anterior margin 
fringed with long line hairs. 

Length, about 10 mm. 

Locality. — South-West liocks, Trial Bay, New South Wales. 

Bonarks. — Of this speeies I have unfortunately only one 
spt^'imen, probably a male, perhaps not (piite fully d(‘veloped. The 
resemblance to X. chilkrnsis, from Uhilka Lak<*, East Coast of Bengal,’ 
in nearly all characters except the se(*ond gnatho])od is very striking 
and it is (juite j)ossible that further specimens may be found bridging 
over the differen(*t‘s between the two forms. Dr. (\ Anderson, 
Director of the Australian Museum, informs me that tlie specimen 
was collected in a tidal lagoon in the S.W. creek which is one of the 
small outlets of the .Macleay l\iv(‘r. Trial Bay, the s])ot where the 
specimen was secured being about four huudr(*d \ards from the sea. 
Apparently the conditions under which this species was living are 
not unlikely those of Chilka. Lake.- Another species belonging to 
the same section of the genus oe(*urs in the underground waters of 
the Philippine Islands.^ The occurrence of three closely allied speci(*s 
of the genus Niphargifs at Chilka Lake, India, in underground waters 
of the Philippine Islands and in a tidal bay in New South Wales 
is of considerable importance from the point of view of zoogeo- 
graphical distribution. 

^Chilton — Indian Museum Memoirs, v, 1921, p. 5,'n. 

* The ])ran(*hia*, as shown in fig. Id, bear numerous eireular markings each 
with a small crescentic mark. Thes(* are apparently cysts or egg-cases of some 
organism adhering to the branchiae, but J have not been able to ifb'iititfy them. 

•Chilton — Philippine Journal of Science, xvii, 1920, p. 515. 
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No. 2. Two Austraijan Species of Amphilochus. 

I am rooordiiii^^ the two species mentioned below under the name 
Amphilochnsy althouf^h each dillPers from the generic description 
as given by Stehbing'^ in one point, that is to say, in the possession 
of a well developed molar luberele to the mandibles. The first 
species agrees so entirely with the description of the European 
specimens of A. nrapoUtanus, Della Valle, in all other respects that 
it must, I thinh, be referred to this si)ecies. The second species, 
A. squamosa s (1. M. Thomson, diir(‘rs from the generic description also 
in the possc'ssion of a minute aee(‘ssory af)pendage on the first antenna. 
It has been d(*scribed by (lievreux under the name Gitanopsis 
a7itarvtiva, but as the sp(*eimen t‘xamined and described by Stebbiiig 
(under the name A. marionis) a])parently had the molar tubercle of 
the mandible not so well developed as in the specimens T have 
(‘xamined, it may, 1 think, remain under the genus Ampkilochiis. 

The si)ecies of Amphilorhus, AmpliilocJioides, Gita^ia and Gita- 
nopsis are all small and the generic characters depend mainly on 
small differences in the mouth [)arts which can be found out only 
by dissection, and it is doubtful if the g(‘iiera can be maintained as 
distinct. Certainly the Australian specimens of A. nrapolltanus 
should, by the possession of the well-deV(‘loped molai* tubercle of the 
mandible, be placed under Gita)iopsis while the other (*haract(*rs would 
necessitate their being placed under Amphiloch us. 


AmPHILOCHUS NEAPOLITANITS DcUu Vallv. 

Afnphilochjis neapoliianus, Stebbing, K. I'r. Akadeiuie VViss., Berlin, 
Das Tierreich, Lief, 21, 190(;, ]). 150. 

Amphilorhus neapolHanus, Chevreux, 8oc. Zool. France, xxiii, 1911, 
p. 191. 

1 have two specimens from Coog(*e, New South Wales, sent by the 
Aiisti-alian iMuseum, which oji dissection appear to belong to this 
species; the gnathoi)oda agree precisely with th(‘ figures given by 
Della \ alle, in the se('ond the process from tin* carpus extending 
(juite to the end of the palm and ovm’la])ping it with the slightly 
curved point. Both these s])ecimens are small, one about 8 mm. long, 
the oth(‘r not much more than half that size. 1 hav(^ otluT s])ecimens 
from Port Jackson sent to me by Professor W. A. Haswell in 1918, 
and the first of these disst'cded and examined ])roved to be quite the 
same as the (k)ogee sptx’imens. in another, apparently similar in 
all other res|)(‘cts, the process from the car])us in the second gnathopod 
did not (piite reach the palm and did not end in a curved point. 
Walkei' has united his own si)eci(‘s, A. melanops with A. hrunmus 
Della Valle and is of opinion that both are to be considered as 


^Stebbing — K. Pr. Akid. Wish., Perlin, Das Tierreie.h, Lief. 21, UH)(), p. 149, 
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synonyms of A. nrapoJifanus. Tn 1!)11 (-hovroiix reoordod Iho two 
last named spocios from various localities in the Mediterranean, 
Al^^eria, ete., but found that the length of the carpal proc(‘ss of the 
])Osterior i^nathopod was (piite eonstaiit in each s])eeies and that in 
one it overlapped th(‘ palm ev(‘n in small speeiniens measnriiif? 1 mm. 
in lenjith. Thesf‘ he therefore* names A. urapolifaniis, and considers 
tlie othei's in whi(‘h the cai’])al ])ro(‘ess, though varying in leimth, 
does not reach to tin* ])alni, as .1. hnninrus. Tin* two species, 
A. neapolifanns and A. h7^HNn(‘i(s, were originally deserilx'd l)y Della 
Valle from the (Julf of Naples and, thoimh the ditVerences between 
them are very slight, he* considered them as distinct si)ecies. 

I have examined specinums of Amphiloclnis from Cliilka Lake 
and referred them to A. brunnr}^ as in none of those that 1 examined 
did the carf)al process reach (piite to tin* ])alm."’ 

There is, however, another (‘haractin* to be considered. In the 
genus Amphilochus as defined by SttTibing," the mandible has the 
molar proec^ss feebh*; it is figured by Della Valle as somewhat conical 
in shape and (juite small for A. ncapoJiianas and is similarly described 
for A. hrunnf}(s. In the specimens fi-om Ck’iouee and from Port 
Jackson which I have examined, it is, however, by no means feeble, 
but well develojied and strong, res(*mbling the process figured by 
Sars fur Gitanopsis hlspinosa. This led me to re-examine the Ohilka 
Lake specimens with special referemx* to this point, and 1 find that 
although in all other respects th(\v agn^e Avith the characters of 
Amphilochus hniniiCKs as given by J)ella Valh* they hav(* the molar 
])rocess of the maiidibh' well develoi)(‘d, and almost if not (piite as 
large as in the Australian siiccimens. 

Walker in 1004 doubtfully identifiiMl a s])e(*imen finm Ceylon 
as Ainj^h iloch us neapolitanus D(‘lla Valle, lie had only one young 
and imperfect sjiecimen, Lb mm. long, ajid he gave no des(*ription 
either of the gnathopods or of the molar of the mandibles. 

The genus Giianopsis is distinguished from Amphilochus mainly 
owing to the well-developed molar. In the N»'w Z(‘aland specimens 
whi(*h liave hithei-to b(‘cn referred to A. st/uumosus (h M. Thomson 
the molar is large* and well di'veloped. i'his species has been iv- 
described by (Ou'vreux from Antarctic speciimms as .Gita^iopsi^' 
aniarctira. On the other hand in Amphilochus marionis St(*bbin.g, 
which J have considered to be the same as A. srjuamosus G. M. 
Thomson, the molar is afiparently not so well dev(‘loped, for Sti4)bing^ 
says: ‘"The molar tubercle (not shown in the ligures m, m) is conical, 
scarcely if at all dentate.'’ 


* Chilton — Indifin Musonin Memoirs, v, 1021, p. o24. 

"Slchbing — K. Pr. Akad. Wiss., Perlin, Das Tierreieli, 21, DMld, p. 140. 
’ Stebbing— Challenger Beport, Zoology, xxix, 1888, p. 744. 
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I have been able to examine specimens of Oiianopm pusilla 
Barnard (Ann. S. African Mus. xv, p. 145) from South Africa through 
the kindness of Mr. Barnard and cannot distinguish them from the 
Australian specimens 1 am referring to Amphilochus ncapolitaniis. 
Mr. Barnard says it is distinguished from all other si)e( ies by the very 
short telson. In the specimen 1 have examined the telson is longer in 
proportion to the third uropod than is shown in his figure and fully as 
long as in the Australian specimens, and even if there is a slight 
difference in the length of the telson, this seems to me to be more than 
counterbalanced by the very close resemblance in the othei* characters. 

It appears from the facts mentioned above that not only do 
specimens vary in the length of the carpal process of the second 
gnathopod, but that specimens which agree in this character may differ 
from one another in the development of the molar process of the 
mandible. Apparently it is not a character varying with age, for 
all the numerous specimens that I have examined from Australia 
and New Zealand have the molar well develojied, while in all 
the European specimens that have been referred to Amphilochus 
the molar is feeble. In face of these facts the difficulty of classifying 
these small animals is increased and it seems doubtful whether the 
distinction be1w(‘en the different genera can be maintained. In the 
iiK'antime 1 am recording the specimens from Coogee and Bort Jackson 
under the naim* Amphilochus neapohlanus Della Valle; the species 
was not previously known from Australia. 

AMiMiiiiOciiTTs sc^UAMOsrs (L ]\I. Thoynson, 

Amphilochus squamosus, Thomson, Ann. Mag. Nat. Hist., (5), vi, 
1880, p. 4, pi. 1, fig. 4, 4a. 

Amphilochus squamosus, Chilton, Trans. Boy. Soc. Edin., xlviii, 1912, 
p. 479. 

Amphilochus ynariouis, Stebbing, Challenger Report, Zoology, xxix, 
1888, p. 748, pi. 88; K. Br. Akadeinie Wiss., Berlin, Das Tierreich, 
Lief. 21, 1906, p. 151; Austr. Museum Memoir iv, 1910, j). 577. 

Gitanopsis antarctica, Chevreux, 2me Exped. Ant. Er., 1912, p. 104. 

This species was originally de.scril)ed by Mr. Thomson from New 
Zealand sj)ecimens, and probably his figure was taken from an 
immature specimen. In 1888 Slei)bing described A. manonis from 
Marion Island and apparently had only “one specimen, a female 
with eggs.” In 1912 1 examined specimens obtained by the “Scotia” 
from the South Orkney Islands and came to the conclusion that they 
were the same as the New Zealand species, and I united A. marionis 
with it owing to the very close resemblance. In all the New Zealand 
and South Orkney specimens that I have examined the molar of the 
mandible is strong and fully developed. Apparently as stated above 
it is not so well developed in the specimen from Marion Island 
examined by Stebbing, so that here as in A. neapolitanus we 
apparently have specimens differing somewhat in the molar but (piite 
similar in all other characters. In 1918 Chevreux described the species 
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(htanopsis antarciica from Antarctic rci?ioTis which is, I think, quite 
identical with A. srpiamosiis. It has the molar w’cll develojied. In 
this idcntili(*ation I liave had the advantage of examining a specimen 
of his species kindly sent to me hy M. Chevreux. In lillO Stebhiiii^^ 
recorded A. marionis from Australian seas, hut ^ave no further 
information about tlie molar of the mandible. In connection with 
Walker’s sut^j^eslion that .1. marionis mi<.iht possibly be a synonym 
of A. ihcapolitaruis Stebbin^* says that the telson oi’ A. marionis is 
particularly short compared with most other species. An examina- 
tion of numerous New Zealand specimens seems to show, however, 
that the telson may be consid(‘rably longer and narrower than that 
tio’ured by Stebbinu’ for A. marionis, and in one speciimm it has at 
the extremity two minu1(‘ crenulations just as ClieviTux tifjun's for 
(t itano})sis anlarclira. 'riioii^h tlu' shape* of the telson thus appears 
to b(‘ of little value as a specific distinction, A. sqnamosus dilfers 
inarke'dly from .1. nrapolifanits in the character of the carpal lobe 
in the second ^nathoiiod, and must ho r(‘^arded as a distinct sj)ecies. 
In the f.»nathopoda and in most of the other appendages it shows 
a close resemblance to A. mnnndcns Bete, but in that species the 
mandibular molar is feeble, th(*re is no accessory tlaf>elhim and the 
propod is produced beyond the base of the fin^a»r into an acute tooth. 

Amphilochns s(jna7nosus is widely distributed in Subantaretie seas, 
havin^^ been recorded from New Z(‘aland, Australia, Be1(‘rman Island, 
South Orkneys and i\larion Island. 


No. The AnsTKAiiiAN Specues of Lvucoihoc and Paralcncofhoc 

In 1880 Ilaswell described Ijcncothoe com mnisalis from specimens 
obtained in Tort Ja(*kson found in as(*idians, et(*., also L. dirmcnensis 
and L. (jracilis from Tasmania. In 1884 xAliers^ added L. brvvidiijitata 
^‘rom Torres Strait but rejiardc'd L, commcnmlis as a variety of 
L. spinicarpa ( Abildjr. ), the species ('oniinon in northern seas. In 1893 
in revising' some of the Amphipoda of Australia Ilaswell mentions 
this and adds that “ /v. (jraciUs and Ij, diemenrnsis are to be regarded 
as marked varieties of the same” ( /.r., of L. spinicarpa) . In 1888 
Stebbiii”' d(‘scrib(‘d L. /findersi also from Torres Strait and L. tridens 
from New Zealand. In 1900 in “Das Tierreich” Amphipoda he i:a\* 
L. comrnrnsaJis as a separate species “close to L. spinicarpa,' ' 
L. dionenensis and />. pracilis wove ‘^iven by him as bein^^ scarcely 
distin^uishabh* from L, cammcnsalis. lie united L. flindersi witli 
Ij, hrevidipHaia Miers, but keeps this, L. Iraillii (1. Al. Thomson ( 1882) 
from New Zealand, and L. iridrns as sei>arate s])ecies. in 1912 1 
identitif'd L. tridens Stebbiiiii* with L. trailiii (I. iM. Thomson and 
regarded both of these as synonyms of L. spinicarpa to which species 
1 also referred L. aniarctica Pfeffer from South (leor^ia (1888). 


H MitTS— Report II.M.S. “ Alert, ’’ 1881 2 (1881), p. 313. 



86 


RECORDS OF THE AUSTRALIAN MUSEUM. 


In Ills report on the Anijihipoda of the “Thetis” Expedition 
Stebbinj^^ still retains comnumsaJis II as well under that name but 
states: “It is perhaps only a matter of taste or eonveiiienee whether 
this should be taken as a distinct species or as a variety of 
L, spinicarpa Abildj^aard. ' lie mentions one or two points in which 
the second giiathopod ditfors slightly from 8ars' figure of the Euro- 
])ean form, e.y.^ tlH‘ ])alni being more strongly tu])ercu]ated as stated 
jn llaswell’s description. He adds that the i)osterO“lateral angle of 
the third pleon segment is without sinus, hut that a specimen sent 
to him some years ])r(*vioiisl,y under tliis name had tlie sinus and 
so had the “Thetis” specimen taken olf Manning River (see ])elow 
under “f. assimilvi^' ) . In the same report (p. t^hi) after giving 
Ij. cammejisalis, L. hrfvidUjiiatay L. dirnivncnsis and L. (jracAHs in 
his list he adds — “Jt is unlikely that these names represent four 
distinct species. Dr. Della Valle may be right in practically 

uniting them all with ijcucothov .s'/na/earpu ( Abildgaard), whicdi A. U. 
Walker declares to be cosmopolitan.” 

Jn 1880 IJ as well had described L. no uw- holla nddcB from Port 
Jackson, a species differing from the species of LcmotkcR particularly 
in the shape of the first gnathopod. Iri 1899 Stubbing (‘stablished the 
genus Faraleucothoc for this species which is accordingly given in 
“Das Tierreich” Amphii)oda as Vanik uvoihoc novat-hoilandnv with 
additional inrormation as to the mouth parts, etc., presumably based 
on specimens examined by Stcbbiug. 

Some considerable time ago, in order to feel more conlidmice about 
the various ideiitific^atious above ref(‘j*red to, 1 emh'avoured to get 
co-types or named s])ecimeiis of llasv\(‘irs specii‘s, and from the 
Macleay Museum, University of Sydney, 1 reeeived the following tubes, 
which 1 have examimnl with tin* result mentioned in each case: — 

Tube No. 1 — labelled Lvucothoc novn-hollandki Port Jackson.” 

This contains male and female specimens of this 
species, now known as Varalcucotliw nora'-hollandim, and 
also one specimen of Jjcncoihai spinicarpa (Abiidg.), 

„ No. 2 — labelled commensalis ITaswell, Ikirt Jackson. 

These apjiear to me to be all L. spinkuirpa, no appre- 
ciable difference being noted, altlmugh, as pointed out by 
Stebbing, the teeth, etc., on the palm of the second 
gnathopod vary and are not precisely the same as those 
in the individuals figured by Sars. 

„ No. 3 — labelled “Z/. gnwitis liaswell, Tasmania.” 

Of this th(*re is only" one specimen, liadly preserved 
and imperfect, but J see no reason for separating it from 
L. spinicarpa (Abiidg.). 


• Stebbing — Australian Museum Memoir iv, 1910, p. 580. 
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Tube No. 4 -labelled '^LeucoiJwc sp. tVoui TasTiiaiiia. 

Tills also se(*iiis to me 1o Ix'loiit; Lo Jj, sphiicarva 
(Abild^’.). 

„ No. 5 — labelled “ /a Tori Denison." 

Oi' this there is a single sixi'hnen, iinperfeet and 
poorly preserved, in the j^iuitliopods and aiitimiue, (‘te., 
it seems to aj^n'e well willi Jj. spniicarpa, but the thijxl 
pleon segment has a sinus above* the subaiuite postero- 
lateral aimle, somewhat similar to that deseribed by 
8tt'bl)in^‘ tor L. iilljvhorgn Doeeh, and lij^nin'd by Sars 
for this s])(‘eies under the name* L. im paricurnis Norman. 
The unathopod, how(‘ver, is mueh more like that of 
L. spinirarpa than the tijiun* ^ivi*n by Sars for L. impari- 
rorivis Norman, vvliieh five's ojie tin* imprivssion of beinjj: 
taken from an immature* specimen. The Lcucoikoc 

assi))iilis'' attaebe^l to the ]\lae*le*ay MiLseum specimen is, 
1 presume, a JMS. ]\luseum name. 

„ No, b — labelled ‘‘Tort »Jackson." 

Most of t]i(*se unnamed sjieciinens prove to be 
L, sjnnicarpa, l)ut there are* a few Paraleucothoe novee- 
hollandiii which have he‘<*n incluel(‘d among them. 

I have also a lube* sent from the Australian Museum labelled 
"" Lcucoihoc spinivarpa llaswell, Peirt Stephens, Keg. aNi). P.r‘1472.'’ 
Tht\se also prove to be L. spiuicarpa as named. 

There seems to be consielerable* variation in the stoutness of the 
antenna*, i have eme* mounted spe‘e*,im(‘n from S})emcer (lulf, South 
Australia, in which the* ])eduncle*s are* s[)(*e',ially stout and the hagella 
very short, lieing very similar to those eif />. hddf us as ligured by 
Htebbing; in two oth(*r specimens, howeve*!', taken at the same time 
and place, the Hagella arc lemge*!* and the j)eelunch*s more slemder and 
approaching closely lo the tyjiical foi-m. 

1 therefore considei* that all the forms mentioned abeive, with the 
e'xception of Lcucoihoc novLi-hollaudm llaswell and L. brvndiyitala 
Miers are to be leK)ke*d upon as belonging to the widely- distributed 
L. spiuicarpa (Abildg.). In my report^* on the “Endeavour" 
Amphipoda, I also added to tiie list of synonyms L. viicrsi Stebbiu’^, 
from South Afri(*a, a‘’. Barnard had already dom* in BJlf). Barnard 
suggests that L. hreruHijifata from Torres Strait is another possible 
synonym and this is probably the case though the first gnathopod as 
drawn by Stelibing (inider the name Jj. /Iiudrrsi) bears some resemb- 
lance to that of Paralcncothoc nc/va’-hoJlaudla' (llaswell). 

The synonyms important for the Australian student may there- 
fore be given as follows : — 

Chilton — Biological m*aults of the* F.1.8. “ Fndoavour ' ' 1909-14, v, 2, 1921, 

p. 59. 
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Leucotuoe spiNicARPA ( A hildg . ) . 

Lencothoe spimcarpa Stcbhiiij;, K. I*r. Akadeiiiie, Herlin, Das 1'ierreieh, 
Lief. 21, 1906, p. Dio; \Yalk(*r, Nat. Ant. Arct. Exped., 1901-04, 

iii, Amphipoda, 1907, p. 18. 

L. conimensdU^, L. dicvirnensis and Ij. gracdis^ llaswell, i'.L.S. X.S.W., 

iv, 1879, pp. 261-262. 

Ij, traillii, Ij. miersi, />. connncnsali.'i, L. tridrns and L. brcvidigitaia, 
StebbiiiM:, K. Pr. Akad(‘iui(‘, Berlin, Das Tierreieli, Lief. 21, 1906, 
pp. 164-167. 

L. antarctica, I’folTer, Jalirb. Wiss. Anstalten /u Hamburg, v, 1888, 

p. 128. 

L. apmicarpa, Chilton, Trans. Hoy. Soe. Edinb., xJviii, 1912, p. 478; 
Indian Museum Alenioirs, v, 1921, p. 7)9; Biolouieal liesults of the 
E.l.S'. ‘‘Endeavour," 1909-14, v, 2, 1921, p. 7)9; Barnard, Ann. 
S. African Museum, xv, 1916, p. 148. 

The species, as thus understood, is found in all seas. 1 have seen 
specimens from many localities on the east and south coasts of 
Australia, and from Tasmania and New Zealand. These differ in 
size, the largest bein^ about 18 mm. in hui^th, and exhibit variations 
in some other characters, but aft(*r comparison with European speci- 
mens I have not been al)le to find constant characters by which to sub- 
divide them into different species. 

T have recently examined some specimens from the Indian Museum 
collected at the Andaman Islands from the branchial sac of an 
Ascidian. These ar(* small, only about 5 mm. lon^‘ and in the ^iiatho- 
pods and other characters they a;:ree with the figures j^ivcn by Sars 
for L, spiwicarpa even more closely than the Australian specimens do. 

A speiumen reciuved from the Hawaiian Islands is very similar to 
those from the Andaman Islands and corresponds well with Bars’ 
hf^ures. 

The fact that sjiecimens have been found in Australia ditferin^i; 
apparently from the others only in tin* presenf‘e of a sinus above the 
subacute postero-lat(‘ral an^le of the third pleon segment and that a 
similar form (L. liUjrhorgii Boeck) occurs in Europe ahum with the 
typical form seem to show that there is a cIosit coniu'ction betwinm the 
forms with the sinus aiid the tyjiieal forms than is indicat(‘d by rankiim 
them as two distinct species. 

PARALKtT(H)TJK)E NOV.E-l lOLLANDLK ( llasH'dl). 

Paraleucothoc nonv-hoUandin llaswell, P.L.S. N.S.W., iv, 1879, p. 229; 
Stebbiiijx, K. Pr. Akadernie VViss,, Berlin, Das Ti(‘rreich, Lief. 21, 
1906, p. 169. 
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I ^ive figures of the first and second ^nathopoda of the male which 
will snflficicntly indiftate their stnietiire without a leiifjthv deseriptiou. 
In the female the first frnathopod dilfers eonsidei-ably “from that of 
the male, havinj^ the basal joint somewhat wid<*n(‘d, the earpus ov'al 
and less truncate at the extremity and the ])roi)od less abnormal iu 
shape. 

Specimens belonging to this species were taken by Di-. E. Aljoberfr 
in Australian seas and will be more fully described iu my report on the 
Amphipoda collected by him. | Report not yet published.) 

This species is known from Tort Jackson and from the uorth-we.st 
coast of Australia. 




Fip. 2. VaraUneoihoc )U)Viv-h<dUuui\fr. 

A. P^irst ^nnthopod of male. 

B. Hfcoiul ^iialhopod of malt*. 


No. 4. l^NTSUAii ()(’<’UHRJi:Nrh: of I'alifrus sjjli'aticKs Ilaswell. 

In November, 1921, a tube of dried specimens of this species was 
sent to me by the Australian ]\luseuin with the followin.i’’ printed note: 

“Mr. (i. IT. llalli^an exhibited, in (piaiitity, examples of an 
undetermined fimphi])od, which after i-aiu, and with the wind in a 
certain direction, were to be found, regularly, sti*ewm over the 
floor of the porch of his bouse at Hunter's Hill. As bis ^?arden 
w^as kept in order, and there w^as nothin^^ out of the ordinary in 
the way of cover for the animals, be w^as at a Joss to know how- 
they came to be so aiinndant ; and lu' wuslu'd for an explanation 
of their occurrence.” —P.L.S. N.s.w., xxxix., 1914, p. 162. 
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] have mounted three specimens and althouji^h they were diy and 
imperfect they shew snlhoiejit for identification and are certainly to 
be referred to Tahtrm sylvaiieus llaswell. In all three the third 
ideopod is quite small with the branches V(‘stigial. 

The s])e(*ies is widely distributed in many paids of Australia, and 
the animals are doubtless numerous in the garden and the combined 
wind and rain eauscfl them to be driv(‘n to tlie j)()rch. T\‘rhaps the 
rain made their ordinary reslinu* j)lace loo wet and in hopping* out 
the wind carried them to the porch on the lloor of whi(di they could 
not (*onc<\Tl themselves. In tin* sann* way in (dirisbdiurch, New 
Zealand, th(‘ common earthworm comes to tl;e surface in ^reat numbers 
after ijeavy rain and is very evident on llie asphalt ])aths while on 
/awns, etc., thouf^h equally almndant it is moiv easily concealed. 

The allied New Zealand species Parorchestia sylricola, may occur 
ill numbers of j^arthms and some years ago Dr. F. W. Hilgendorf sent 
me specimens from a garden at Waihola, Otago, where tlnw were eating 
into the strawberries. 

No. 5. Thk Australian Freshwater SpEciEfc; of AtyJoidcs, 

The late Mr. Sayet* desenbed two spt‘cies of freshwater Amphi- 
pods from Victoria which h(‘ nderred to the gtmus Atyloidcs, vizr. 
Atyloidcs gabridP' and AiyJoidrs foniaiuA^ The hrst species was 
obtained by Sayce from sev<‘ral lo(*alities in Vi(*toria, in some cases 
at an altitude of about 1,500 ft.; lh(‘ second species, A. fontana, was 
obtained from Wood’s Point, at an altitude of about 3,000 ft. 

1 have received from Miss Marguerite lleni’y, H.kSc., Macleay 
liesearch Scholar, from a sti*eam at the Jciiolan (Javes, specimens which 
l)rove to belong to A. foniana. Th(\se agree well with Say(;e's descrip- 
tion and, as he ])oints oul, they diflVr from A. gabricli. in tin* possession 
of numerous seta* on the inin*r lobe of the lirst maxilla, in the shape of 
the lobe on the cari)us of tin* si‘cond gnathopod and in a few other 
details. J have also specimens of A. gabrieli sent to me years ago by 
Mr. S'aycc which enable me to confirm thf* account he gives as to the 
differences between the two sj)ecies. The dill'er(*nce between the two 
species in the inner lobe of the first maxilla is ])erhaps the most 
important one and has a very distinct bearing on the reliability of the 
characters used for distinguishing Atyloidca and other allied genera 
and will be referred to later on. 

In 1909 1 described under the name of Atyloidcs anddnndicm 
specimens from fresh waters in the J^ord Auchland Islands to the south 
of New’ Zealand refeiTing them t^^ the sj)ecies which had received this 
name from Mr. A. 0. Walker. I was at the tinu* a little doubtful 
whether it was congeneric with the Australian s})ecies or not, but a 
comparison of the actual specimens has now^ convinced me that it is; it 

Sayce — Proc. Royal Soc. Victoria, xiii, 1901, p. 230. 

** Sayce — loc. cit., xv, 1902, p. 49. 
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can readily be distinguished, hoAvever, by the sliorter and stouter 
^nathopods, and liy the less developed lobes on their carpal joints 
and also by the shape of the telson which is somewhat ovoid, narrowin^' 
distally. 

Dr. TattersalP'^ has i*ecently described another Freshwater species 
from Japan, which he refers to the ^eims ciz.\ Atyloiclcs 

japanica, his specimens heiim* obtaiiu'd Irom llie small torrent in hills 
behind Komatsu, on Lake lliwa. 

The description and li^ures that lie ^ives show that his Japan 
specimens undon])tedly beloim* to th(‘ same ^umns as the An.stralian 
species, and that it is closely allied to A. fonfinia Sayee. The occur- 
rence of alli(‘d freshwater s])ec.ies of this ^eiius in New Zealand, 
Australia and Jaj)an is extrc'uiely inter(‘stinii’ from the point of view 
of j^eo^raphical distribution, and as Dr. Tattersall points out, iinds a 
parallel in the genus Paratya among th(‘ Maernra and in other eases. 

Dr. Tattersall has called attention to th(‘ presence of a number of 
tinger-like processes on the sternum on certain of the thoracic segments 
in his species and eonif)ares tluMn with similai* tinx'csses found by 
Sars in (Pinnunriis pjtle.r and Pontoporcia nfjinis, ))y Smith in Ponto- 
porria hoyl, by Shoemaker in Sfpnnrlhf johansrni aiul by myself in 
(laitwmrus harriiu/toncthsis. T find that these pi‘ 0 (*esses are present 
also in both the sjiecies described by Sayee and in Atylaides 
aiiclxhmdicKs. In the latter species, however, they are slightly broader 
than in the other two, and api>ear to he more similar to the ordinary 
branchia. What their function may he is uncertain, but apparently 
they have some connection with the freshwater habitat of the species 
in (|uestioii. Tattersall says: --“They are (juite distimd from the 
accessory braiiehial vesicles which 1 have described below in Gaminarus 
annandaln, which are definitely additional processes on the outside of 
th«‘ branchial lamellae themselves.” Similai* proc(‘ss(‘s are present in 
some fresh v^ater species of TlyaJcPa in South America, viz,: IP jeWeii, 
If . dyhowsliii and fl. lubomirsIxH, All three are found at altitudes of 
more than 2,000 metres and some of the other speidi's in which these 
firocesses are found also live far above the sea-lev(‘l ; possibly the 
altitude may be one of the determining factors in tln‘ir develofiment. 

The genus Aiyloidrs should probably, as Tattersall points out, be 
considered a synonym of Paramerra iMiers and therefore dro])])ed and 
a new genus ('stablished for the fn‘sh water sjiecies, but as therr 
is much confusion in connection with these two and other allied 
genera it is well to retain Afyloidvs till some (*omprehensive 
revision can be made. Fn the diagnosivs giv(‘n by S't(‘h]>ing of Atyhrides 
and Parama^ra the inner platt* of the first maxilla is said to bear 
many setie. This is true for A. fnutana and A. avcldundicm, hut in 
A. fiahricli then* are only three, though that speci(*s is c(‘rtainly (*on- 
generic with A. fonfand. Evid(*n11y this chara(*.t(*r is not of generi(* 
importance in this group. 

Tattersall— Mem. Asiatic Society of Peagal, vi, 1922, p. 442. 
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No. G. Eurysthkhs thomsoni (Stehbing), 

Kurystheus thonisani Stobhiii^, Austr. iMuseiiin Memoir iv, 1910, p. 614. 

Eurysihnis thomaoni Chilton, Biolo^zical Results F.I.S. “Endeavour/’ 
1909-14, V, 2, 1921, p. 81. 

The male of this speeies has been described by Stebbint? and myself 
in the papers tpioled above, and we have both pointed out that in the 
specimens e.xaniincd tlic second ^natho])oda were unequal, the greatly 
enlarj?ed form beinj.'* found on one side only. 1 stated that the male 
was not very dissimilar in the second ^nathopod from E. crassipes 



Fi^. 3. Kurysiheiifi tliovisoni (Stdibiiifr), nialo. 

A. second j^iiatliopod. 

E. third pera'opod. 

(\ fourth pera*op<Ml. 

(All the figures magnified equally.) 


(Haswell), th()U"h the fourtli pera*opod did not appear to be f?reatly 
broadened as in that species. 1 have, however, since received a male 
specimen colle(‘ted at Balmoral, Port Jackson, l)y Mr. T. Whitelegge, 
and in this the fourth [)era*opod is greatly enlarged, being veiy large 
in comparison with the third and the tifth. I give figures of the 
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third and fourth peiwopods and also one of the second j^riiathopod since 
the dactyl bears two projections on its concave margin instead of one 
only, as in the specimen figured in the report on the “Endeavour” 
Ainphipoda. 1 presume that the male now bein^’ described is more 
mature than the two previously examined by Stebbin^ and myself and 
that we liave here another example showin^^ that the ditferent 
secondary sexual (‘haracters of the male may be d(‘ve]oped at different 
a^es, e.p., the greatly (‘nlai*.»ed fourtli pera*()pods beiim* developed only 
at a later staj^e than tin* characteristic second j^nathopods. 

It is evident from what has been stated above that E. fhoinsoni 
(*omes still elosei* to E, crassiprs than 1 (‘ 0 Jisid(*red it to be in 1921. 


No. 7. (h^HADOCLTS K1THR0MA(’ITT .ATI’S StiuipSOfl Hlld 
Maiora ramsavi HaswcU. 

In 1885 llaswelP^ united Ma ra apt noun Ilaswell and M. ramsayi 
Ilaswell with VeradocuH ruhroniavnlalHa (Stimpson) saying* that these 
forms were separated mainly by the shape of the second <^nathopoda 
and that he found “on examiniim* a series of specimens, a perfect 
series of irradat ions in this respect from the form hunred by Stimpson 
to typical forms of M. i^piiiosa and M. ramsayi/' He added that 
Maera f estiva (hiilton also belon^red to the very variable species 
r. rubromac\datus. 

Stebbiim' adopted this view in 1900, and in “Das Tierreich” 
Amphipoda M. spinosa, M. ramsayi and M. /‘estiva are all ‘riven as 
synonyms of (\ ruhromarutat as. In his r(‘port. on the “Thetis” 
Amjihipoda however, he changed his opinion and ‘rives them all as 
separate sp(‘cies sayinjr “the position of all three should rather be 
reirarded as still doubtful.” 

The specimens from which M . frstiva> was ori.irinally described all 
lacked tin' terminal uropoda, and as 1 pointed out at the time^*^, it was 
impossible to say whether the species was a Marra or a Mrlita, Many 
years afterwards T obtained s])ecihi(‘ns from Auckland, New Zealand, 
with the terminal uropoda still attached, and was able to say that the 
species was really a Mrlita and therefor(‘ (juite distinct from 
(\ rum b ran / aculad us. 

From the coinjiai'ison of the description and fi^nires and of 
specimens, I think that M. spinosa. Ilaswell is certainly to be rcirarded 
as a synonym of E. rubromarulatus. Ibitil recently, howev(‘r, I hao’ 
not seen any specimens that I could identify with M. ramsaifi, as 
described by Haswell. 1 have now been able to examine specimens 
from Port Jackson that a^rec* closely with llaswelTs ori^nnal des(*ri])- 
tion. Tn ‘reneral form, in the teeth on the posterior marjxin of the 
pleon seJ^ments and in the terminal uropoda they are very similar to 
C. rubrcmavulatus. The second ‘»nathopoda an*, however, v-‘ry lar^^e 

'Mlnswdl— P.L.S. N.S.W., x, IHSr,, p. lOr,. 

Stebbin^? — Austr. Miiseiiiii Memoir iv, 1010, pp. r)42-;L 
« Chilton— P.L.S. N.S.W., ix, 1885, p. 1037. 
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and massive, the “palm nearly transverse, defined by a strong, pointed, 
slightly curved tooth and armed with three other large compressed 
teeth. This differs consid(u*ably from the oblique palm usually found 
in C, nibromaculatus, and although it is true that the armature of the 
palm in this species is very variable, I have not seen forms quite inter- 
mediate between the usual one and that in M. ramsayi. Chevreux has 
described specimens of t’. ruhromaculatus from the Gambler Archi- 
jielago in which the palm was nearly transverse but the teeth on it are 
rather different from tliosc^ of M. ranisayi. It matters little whether 
M, ramsayi is consid(*red a form of t ruhromaculalun or a distinct 
species, but it is desirable that its distinctive gnathopod should be 
biiown, and I therefore give a figure taken from a Port Jackson 
specimen. 

In the specimens of (\ ramsayi that T have seen, the right and left 
second gnathoj)oda of tlie male are of unequal size; in HaswelPs type 
specimen they were also unecinal, as they tj’cqiiently are in typical 
forms of (\ ruhromariilatiis and in other s])(‘ci(‘s in which the gnatho- 
poda are of large size. 

C. ramsayi comes very close to G’. ruhromaculatus in the dentation 
of th(‘ terminal segimmts of the body, in tlie gem'ral characters of the 
appendages, and in the iinsymmel rical second gnathopods. and as 
these appendages in the latter sp(‘(‘ies show su(*li gi*(^at variation, 1 
pref(*r to consider C, ramsayi as a well-marked variety of (\ ruhro- 
maculatus rather than a S(‘parate s[>ecies. 
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No. 8. CHIbTONIA AUSTRALIS iSoyCC), 

Eyallela australis Sayoe, Proc. Roy. Soc. Victoria, xiii, 1900, pp. 

226-230, pi. xxxvi. 

Chiltonia australis Saycc, loc. cit., vol. xv, 1902, p. 47. 

I have one small male from Parramatta (freshwater), New South 
Wales, collected by i\lr. W. M. Thomson, that evidently belonjjjs to 
this species. It ajxrees in all points very closely with Sayce^s descrip- 
tion and fijiures. As Sayee bas pointed out, this species diO'ers from 
the ^reneric description ‘^iven by St(*bbin^’ in havinf? the minute 
terminal uropods two-jointed, not one-joint (*d as in (\ niihiwaha 
(Chilton) and C. suhtenwis Sayee. 

Specinums from Moss Vale sent by Miss Marj^ueritt' TTenry, R.S'e., 
prove to belong- to tlu' same species. This species was previously known 
from several localities in Victoria and from Lake* Petrarch, Tasmania. 
More recently, T bav(‘ received specimens from Prof. W. A. ITaswell 
collected at Berrima and Bowral, and from Miss Henry specimens from 
Eppin^ and ]\lel bourne in VHcToria. 

The jii'niis Vhiltoma is v(‘ry close to IlyalclUi to which several 
freshwatei‘ s})ecies from South America b(‘lon^, and tlu' species 
(\ australis is practically iiiterimMiate betwecoi tb(‘ two. The existence 
of closely allied fi‘(>sliwat(‘r amphi])ods in Australia, New Zealand, the 
Subantarcti(‘ Islands of New Zealand and in South America is 
in 1 ] )orta n I zooiico” ra p 1 1 leal I y . 


No. 9. Stenotuou valida Dana. 

In the seas around Australia and New Zealand there are occasion- 
ally found specimens of a species of Htniolhoe that has not been very 
satisfactorily identitied up to the present. I have Iojijj: felt practically 
certain that it is the same as the I'orni describ(‘d by Dana under the 
name Hteuoilioi' ualidns, the a^i’cement in th(‘ dilfercnt api)enda}j:cs 
bein^ V(n\y close, as will be seen from the descri})tions j^iven later on. 
Dana’s s[)ecies was bas(‘d on specimens obtain(‘d at Rio de Janeiro, 
but has lonj,^' remained doubtful. This appears to be due to the fact 
that in his tiu’ure of the whole animal, Dana shows distinctly four 
side plates, the first one bein^ moderately lar^e and not concealed 
by the second, and (hat he both ti^un*d and d(*seribed tin* basal joint 
of the third pera“oi)od as beinu' expanded in the same way as in tlie 
fourth and fifth. Apparently, however, in all tlu‘ s])ecies referred to 
the j?enus Stenathoe by Stebbin^- in 1906, the first side plati* is quite 
small and neai-ly completely covered by tin* se(*ond and the basal joint 
of the third pera'opod is narrow. If Dana's description with n^irard 
to these two points is accurate', his species would therefore differ from 
all the others in the ^enus, though airreeiiiL^ so very closely in oth(*r 
charaet(‘rs that it must be considered identical with one or more of 
them. I feel convinced, therefore, that Dana's description is erroneous 
and probably due to the artist's drawinj^ these two structures to a<?ree 
with the normal condition in other amphipods. 
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The further history of the speeimens which I refer to Dana^s 
species is as follows, and is g‘iven in some detail, as it will tend to con- 
firm the results otherwise arrived at. 

In 1880 Ilaswell described from New South Wales two species, 
Montagna miersii and M. longicorms, differing in the antenna? and 
gnathopoda ; these two were united by Stebbing in 1906 as the female 
and male of a species of Stenothoe. In 1883 I obtained from Lyttelton, 
New Zealand, some small specimens which I identified with Montagna 
miersii Ilaswell, changing the .generic name, however, to Montaguana 
as Montagna was pr(‘Occiipied. These specimens were in all probability 
females or immature males of IlaswelLs species. At that time 1 had 
not seen the mature male. Later on, in 1892, I identified, with some 
slight doubt, further specimens I had obtained with Stenothoe 
adhaerens Stebbing described from two females taken by the 
''Challenger’^ off Cape Agulhas, South Africa; I described the male 
and pointed out that it agreed somewhat closely with that of Stenothoe 
marina (Spence Bate) from Europe and that Montagna Jongicornis 
Ilaswell was probably the same as my New Zealand specimens. 
In 1888 Della Valle united under the name Stenothoe valida Dana not 
only these but also several other specimens that had been assigned to 
this genus. 

IMy speeimens of the fully developed male agree closely (except as 
indicated above) with Dana’s figures. The form he described as a 
female also closely res(‘mbles New Zealand specimens taken along with 
the male. In large speeimens that I have dissected and mounted of 
the male, the mouth parts seem to be more or less atrophied and 
imperfect. This apj)ears to be also the ease with the maxilliped of the 
male figured by Dana, for this is drawn avS smaller and with fewer setae 
than the corresponding apj)endage in tin* s])eeimen he calls the female 
— this s(*ems an additional ai-gurnent for referring the New Zealand 
speeimejis to Dana’s speei(‘s. 

From Oterangi Bay, Cook Strait, New Zealand, I have various 
speeimens collected by Brof(*ssor 11. B. Kirk, from among which I 
have mounted specimens of the adult male, the female and the form I 
consider an immature male. As these were all collected at the same 
time and place and show in other points close resemblance, they must, 
I think, all belong to the same species and be looked upon as repre- 
senting different stages of the growth of the two sexes. From another 
locality in Cook Strait and from Lyttelton, New Zealand, I have 
specimens forming similar series; specimens recently received from the 
Australian Museum collected in Port Jackson, New South Wales, are 
quite the same as those from New Zealand seas. 
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In 1910 Walker^^ identified specimens from Peru with 8. assimilu 
Chevreux, a species originally found at Monaco, and after pointing 
out that this species differs from 8. gallensis AValker in the last joint 
of the third uropod of the male which is upturned, serrate and blunt in 
8, gallensis but straight, smooth and sharply fiointed in 8, assimilis, 
he adds: — 

‘‘Both these species are so closely allied to 8. \ralida Dana, 1852, 
that but for the fact that he has figured the third peiwopods with a 
wide basal joint instead of the narrow one of the above two species, 
8. assimilis and 8. gallensis, they might both be referred to it, notwith- 
standing the trifling difference in the third uropods. I have a strong 
suspicion that if Dana's type-specimen could be discovered, it would 
be ibund that he had overlooked the difference in the form of the 
joints. 8. assimilis would then be a synonym of 8. valida.'' 

Chevreux had described 8. assimilis in 1908 and compared it with 
8. valida, 8. dollfusi, etc., but then kept it distinct from 8. valida 
(Dana).^^ Later in 1913 Chevreux^® for reasons stated identified 
8. asswiilis with 8. validity having been able to examine specimens from 
Brazil which he considers to be 8. valida. 

I had written the first portion of this paper before I (*anie across 
these references to Walker and Chevreux, })iit have allowed it to stand 
in order to show that Walker, Chevreux and myself all agree at the 
incorrectness of Dana’s original figures in the points referred to. 

Before i came to this conclusion I had mounted about eighteen 
specimens of various sizes and of both male and female from different 
localities in New Zealand, and with the help of Miss Herriott, assistant 
at the Biological Laboratory, had examined them with regard to the 
side plates, mouth parts, and the third pencopod. I found that the 
first side plate was either very small or absent altogether, and that in 
all cases the basal joint of the third peneopod was narrow. It is to be 
remembered that in his original description, of 8. gallensis Walker 
described the basal joint of the third perwopod as being broadened, 
but afterwards corrected this statement, and that Chevreux has pointed 
out that by a slip in Della Valle’s description, the fifth and sixth pairs 
of legs were referred to in place of the sixth and seventh. In view 
of these and similar facts, it is evident that too great reliance cannot 
be placed on published descriptions, and that the actual specimens 
should be examined and compared wherever possible. 

” Walker— Proc. U.8. Nat. Mus., xxxviii, 1910, p. 621. 

'•Chevreux — Bull. Inst. Ocoanog., 113, 1908. 

Chevreux — loc. cit., 262, 1913, p. 3. 
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Amoiif? the New Zealand specimens in two instances a form with 
narrow .<?nathopods and with the teeth at the end of the palm project- 
ing: almost at ri^^ht angrles to the palm itself, as fic?ured by Chevreux 
for 8. dollftisi, was talam along: with the ordinary form described by 
Dana; both these forms occur also in Port Jackson, New South Wales. 
As I can find no difference among: the females, I feel pretty certain 
that this should be considered another form of the male rather than 
a se])arate species so that 8, dollfim Chevreux will also become a 
synonym of 8, ralida Dana. This seems to be confirmed by the fact 
that Kunkel in his account of the amydiipoda of the Bermudas records 
specimens as 8, valida, while the fig:ure that he "ives shows a g:nathopod 
very much lilu^ that fibred for 8. dollfusi by Chevreux.-® The species 
described by Chevreux as 8. crcnulala from the Cambier Archipelago 
seems to come very close indeed to 8, valida, but in it the ramus of the 
third uropods is curved, while in all the specimens of 8. valida that I 
have been able to examine it is straight and pointed at the end in the 
usual way. Barnard considers 8, crcnulata a synonym of 8, gallensis 
Walker and has recorded it from South Africa, referring bis specimens 
to this species because the female specimens examined by bim bad tliis 
peculiar character of the third uropod. 

It is evident that the diffc'nmt species assigned to this genus are 
all very similar in most characters exee])t the gnathopoda, and it is 
(piite possible that the number of species req]iires to Ih‘ still further 
reduced. The (*haracters of 8, marwa from h]ui*o}>e as given by Sars 
seem to corresf)ond pretty closely with some of the female s])eeimens 
of 8, ralida. I am in some doubt with regard to the shape and develop- 
ment of the second gnatbopod in the females of this latter species, 
for apparently they show almost complete transitions from the form 
found in small specimens bearing eggs to tin* greatly enlarged gnatho- 
pods found in tlie fully adult males. At first 1 had considered these 
intermediate forms to be immature males, but some of these are cer- 
tainly found bearing eggs. Kunkel has recorded both 8. marina and 
8. ralida from the Bermudas, and the figure that he gives of the form 
referred to 8. marina corresponds very closely indeed with some of the 
females found in New Zealand that I have referred to as 8, valida. 
Further investigation of this point and of the degeneration of the 
mouth parts in fully matured males is ver>’^ desirable. 

Since this was written, 1 have compared the New Zealand specimens with 
specimens of aS. dollfusi taken at Banyiils-siir-mer on the south coast of h’rance, and 
find complete correspondence both in the male and in the female. One of the two 
female specimens from Banyuls sliows the concave palm as figured by Chevreux; 
another female from Banyuls, however, has the palm regularly convex as in S. valida 
Dana, and appears indistinguishable from New Zealand specimens. 
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The chief synonyms of S. iralida may be given as follows: — 
Stenothoe valida Dana. 

Stenothae validus, Dana, 1853 and 1855, U.S. Expl. Exped. 13 ii, 
p. 924, pi. 63, fig. 1 a-o. 

Stenothoe valida, Stebbing, K. Pr. Akademie Wiss., Berlin, Das Tier- 
rich, Lief. 21, 1906, p. 194. 

Stenothoe valida, Walker, Proc. U.S. Nat. Museum, xxxviii, 1910, 

p. 621. 


Stenothoe valida, Kunkel, Connecticut Acad. Arts & Sci., Trans., xvi, 

1910 , p. 16 . 

Stenothoe valida, Chevreux, Bull. Inst. Oceanogr. 262, 1913, p. 3. 

Stenothoe valida (part) Della Valle, Fauna & Flora dcs Golfes von 
Neapel, xx, 1893, p. 566, pi. Iviii, figs. 74-78. 

Stenothoe adhaercns, Chilton, Trans. N.Z. Inst., xxiv, 1891 (1892), 
p. 259 ( ? not Stebbing, Chall. Pep. Zool. xxix, 1888, p. 199). 

Stenothoe assimilis, Chevreux, Bull. Inst. Oceanogr. 113, 1908, p. 4. 

Stenothoe a^siniilis. Walker, Proc. U.S. Nat. Museum, xxxviii, 1910, 

p. 621. 

? Stenothoe dollfim Chevreux, Bull. Soc. Zool. Fr., xvi, 1891, p. 260; 
Stebbing, K. Pr. Akademie Wiss., Berlin, Das Tierreich, Lief. 21, 
1906, p. 196. 

Montagna iniersii and Montagna. lo7igicornis, Has well, P.L.S. N.S.W., 
iv, 1880, p. 323, pi. 24, figs. 4 and 5. 

Montaguana miersii, Chilton, Trans. N.Z. Inst., xv, 1883, p. 79. 

Probolium miersii, Chilton, P.L.S. N.S.W., ix, 1885, p. 1043. 

Stenothoe niiersn, Stebbing, K. Pr. Akademie Wiss., Berlin, Das Tier- 
reich, Lief. 21, 1906, p. 200. 

Size . — About 5 mm. 

Colour . — Whitish or pale yellowish. 

Distribution . — South America, Australia, New Zealand, etc. 




MTNPJRAL()(^TCAL NOTES: No. I. 


By 

T. TIodoe Smith, ^liiieralouist and Polrolo^isl. 
(I'late.s xii.-xiii.) 


The ()(M'rKin':N('E oi ' ({aknet at I^oweino Ai.lev INmnt, nemv* Ntn’oee, 

New Soeth Wales. 

( PlaU* xii.) 

Tlio dist*()V(‘j\y of (‘olonrlrss trarn(‘ls 0(‘(*in*inL» in llic ('i-oal S(*ri)fni- 
lino Bell nt Pxwvlinu* Alley Point wns made by Mr. 1). A. Porter. In 
a jxM’soiud leUer in' supplies the rollowiiiL" in foi'iiud ion : — “I first 
nolic'ed them in ISSt, nt nbout liOl) yards north of Ambn-son’s Roek, 
and the lirsi sp('(‘inien 1 I'onnd was loose* on the snid'ace', and tlie .uarneP 
erystals \v(‘re seate'd on and about (juite a tine prism of trreen 
vesnvianite* : I have nev(‘r seen as fine a si)(*eimen sinee. IT’ofessor 
[jiversid^^e ^'ot it (‘V(*nt nally. ” 

TIi(‘ Muse'uni (Milleetion eontains about tbr(*i‘ linndred s])eeim(*ns 
from iiere. Tln'y were eolb‘et(‘d by Mr. I). A. Porte*!-, J)r. (\ AiuBrson 
I tlie Diree'tor), and the write*r. 

Ne) detailed elesen-iption of the* uai-nets has be*e*n ])nblishe*d, 
ailhe)n.i:h as e*arl^- as ISSS Profe'ssor Tjiv(*rsid!^e*^ re*(*e)rels them as m*e)s 
sidarite. Latei* Profe'ssor Bensoir apjilie'd to them tin* name*, teipazalite*. 
The same wrile*r has dtxseribed the (Ireat S<*rpentine B(*lt eif Ne'w Seinth 
WaleAS very exhaust i\ e*ly in several pape*rs. He* alse) treats the* snbjeet 
of the inelnd(*el j.;arne‘t-r(>e*ks, nioi-e* partienlarly at l^in^ara, Ne*w South 
Wales. 


The aarnet eenisists e)f small, eejlemrless, glassy <*rystals, and also 
of wdiite opavpie mass(*s. The* en-ystals always eiisplay the same* habit, 
bein^^ de)de*e*ahedra. In size* lh(*y vary from 1 mm. to b mm. in 
diam(*ter. At tinie*s tlie*y exhibit a faint h()ne'y-ye*llow eolour, but for 
the most jiart, are* eole)ni*le*ss and transparent. Mate*i'ial feir ediemieal 
analysis was picked eai-efnlly and was V(*ry ]mre. The result of that 


* Liversielj;e" — Mhicrnls of New South \Val(*s, 1888, p. 204. 

* Benson — Broc, Linn. Soc. N.S.Wh, xxxviii, 4, pp. oOy-oOf* und 002 742, 
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analysis is given below, together wnth an analysis of the grossularite 
from Roding River, New Zealand, for comparison. 




_ _ _ __ 


— — 


I. 

II. 

III. 

Si 0, 

39*96 

36-83 

2*9 

AJjj O3 

23*21 

25*64 

1 1-0. 

0, 

0*68 

abs. 

) 

Fe 0 

0*96 

0-50 



MgO 

0*63 

0*20 


2*8 

Ca 0 

35*04 

36*19 

, 


Na, 0 

n.d. 





0*14 


K, 0 

n.d. 

) 


H,0 


0*62 


TiO, 


0*05 


Or, 0, .. 


0*05 


Mn 0 

trace 

0*15 



100 37 

99*87 



I. Grossularite, Bowling Alley Point, New South Wales, Anal. 
T.H.S. 

TT. Grossularite, Roding River, New Zealand, Anal. Maelaurin. 

III. Molecular ratios derived from I. 

From the above analysis, it wull be seen that the formula is approxi- 
mately 3CaO AUOg 3SiO;j, which is that of grossularite. The specific 
gravity is 3.58. These crystals occur in numerous small fissures inter- 
secting dykes which have intruded the serpentine, and are not found 
outside of these dykes exet'pt in curious masses of rock which resemble 
the dyke rock. The associated minerals are prehnite, chalcedony, and 
vesuvianite. 

From the map of the area under discussion (Plate xii), it will be 
noticed at once that the dykes are confined to the western side of the 
serpentine, except where the serpentine belt becomes comparatively 
narrow. Their strike isi roughly parallel to that of the serpentine 
itself. Their width varies from one foot to about six feet, while they 
can be traced along the direction of their strike only for a few chains at 
most. The variation in texture of the different dykes is most marked, 
and it may exist in any one dyke in the direction of the strike. There 
is also a variation in the mineral constitution of the rocks. In places it 
is a normal gabbro changing by almost imperceptible stages through 
gamet-gabbro and jirehnite-garnet-pyroxene rock to garnet-pyroxene 
rock, the rodingite of H. P. Marshall. 
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The occurrence of basic and even acid dykes intruding serpentine 
has been recorded by several writers, H. P. Marshall’^ in describing 
the dykes intruding the serpentine in the Alt. Dun region, New Zealand, 
expresses the opinion that the dykes (grossularite rock) are not derived 
by decomposition or by any metamorphic process. He considers that 
they are primary ultra-basic rocks, and gives the name rodingite to 
them. 


K. P. D. GrahanP, in describing the injection of the granite rocks 
into the serpentine of the Black Lake-Thetford Area, Quebec, Canada, 
suggests that ''the Granite injections were accompanied by hydro- 
thermal waters cai)able of producing somewhat intense pneiimatolitic 
action.’’ He bases this statement on the presence of dykes of 
vesuvianite, grossularite and diopside cutting the serpentine. He 
further considers that “the granitic magma, as it made its way along 
fissures in the peridotite and associated rocks, was able to exert a 
powerful solvent action oji the very basic minerals it encountered, 
owing mainly, no doubt, to its own extreme acid composition and to 
its content of aqueous and other volatile constituents; . . . ” 

W. N. Benson'^, in describing the masses of pale green or white 
grossularite rocks in the serpentine at l^ingara. New South Wales, 
expresses the opinion “that the addition of lime was obtained during 
the process of serpentinisation'’ and that the gabbro was intruded 
before the hydration of the ser[)entine. 


In regard to the view that these grossularite rocks are primary, 
the whole of the field evidence obtained from the area under review 
seems to be opposed to it. They are certainly the result of the altera- 
tion of the original gabbro. The argument of the extreme acid com- 
position of the original dyke rock is not applicable in this case, as the 
original dyke rock was basic in composition. 


The following is a list of the secondary minerals found both in 
the serpentine and the dykes : — 

Dykes: IScrpentine: 

Chalcedony, etc. Chalcedony, etc. 

Calcite (very little). Magnesite. 

G rossularite. Asbestos. 

Prehnite. Herpentine. 

Vesuvianite. 


This at once suggests that these secondary minerals originate from 
the action of the same agency on the two dilTerent rocks, i.e., the 
metamorphism of the gabbro and the peridotite to grossularite rock 
and serpentine respectively is the nvsult of the one agency. Jt is 
important to note in this connection that the dyke rock has been sub- 
jected to much strain, and, like the serpentine, is much slickensided. 
This implies the injection of the gabbro rock before the conversion of 
the original ultra-basic rock into serj)entine. 

* Bell, Clarke and Marshall— Bull. Gcol. Surv. N.Z., 12, 1911. 

^Graham — Economic Geology, 1917, pp. 154-202. 

‘Benson — Am. Jour. Sci. (4), xlvi, 27C, 1918, pp. 694-731. 
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In regard to the curious masses included in the serpentine, it is 
found that they are confined (uitirely to near the western boundary. 
They are eitlier rounded or more or less lenticular in shape, and vary 
in size from about one foot to as much as ten feet measured alonj^ the 
lon^^er diameter of the lens. At first si.uht they siij^’^est Traj^ments of 
country rock (limestone) canjubt up in tin* p(*rid()lite intrusion and 
subsequently altered. 1du‘re is, however, no field evideiice in support 
of this view; on tin* other hand, the larger masses show a distinct 
lithological similarity to the dyke rock. Fui*thermore, no contact 
b(*tween limt'stom* and s(*r|)(‘ntiin‘ was found. Thus one is forced to 
the conclusion that tlnw both have the same origin. It mi.u'ht be su^- 
^•ested that the pei'idotite intrusion aceompanyinu!: IarjL:e oroj.»‘(‘ni(* (‘arth 
movement has tapped the majiina r(*servoir trom which it is deriv(‘d, 
from its base. This otfiu’s an ex])lana1ion of tln*se ('urious masses. 
Tliey would then represent portions of the overly iiii^ ^abbro uumiua 
caimdit u]) by the very viscid ultra-basic* marina. The distribution and 
the shat)e of these mass(*s an* in aceord with this view. These portions 
of the ^abbro mauina ne(‘d not tu'cessarily liave beem solid at tlie time 
of their eiK'losure, ind(*ed it. seems improbable that they were. These, 
then, have been subsequently altered l)y tin* same afjrency as the dykes 
and the peridotites. 

Many have* been the writers on the subje(*t of the a.^'ency by which 
the serpcjjtine has been produced. \V. N. B(*nson^ lias summarised 
this work in his “Origin of Sc'rfientine.” The ('vidc'iice in tin* present 
ease supports the id(‘a that tin* garnet was j)i'odueed by maji’niatic 
solutions either accoinjianyiim' tin* inj<*ction of tin* ^abbro or closely 
follov\iim^ it. That tln'se solutions were hiuhly char^‘(‘d wdth silica is 
showui by tlie pres(*nce of chalcedony in the tissur(*s of the dyin* rock 
as well as fairly lai’ni* masses of siliceous sint(*r and opal in close 
proximity to the dykes. There is a comph'te absence of crystallised 
calcite in the fissur(*s of the dyk(*s, but it is ])resenl as a decomposition 
product of tin* fels[)ar of the ^alibro, indicat iin*- that carbonic acid w’as 
])resent in the maj^matic waters, but not nearly to the same extent as 
siliea. 

Th^ processes which l(‘d to the formation of the ‘xrossularite may 
be summarised thus: — 

(1) Intrusion of the ultra-basic rock. In the final staires por- 
tions of tin* overlying' basic ma^una wi*j*e (*au”lit up and 
iiK'luded in it. 

(2) The intrusion of the ^abbro either accompanied, or closely 
followed, by 

(3) The intrusion of macmatic wuiLers containiim' silica and a 
little carbonic acid, etf(*ctin‘jr tin* alteration both of the 
serpentine and the ^abbro, and ileposiliim the jiTossularite 
and its associated minerals in tin* fissures of the altered 
^abbro rock. 


® Beusou — loc. cit. 
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ON TUP. (MfPMJCAP (COMPOSITION OF MOl.VHDITP. 

Alioul the* middle* ol tiu* iiiimteeiitli P(*iitury J). I). ()we*id aiialysc^d 
a sp(Hdmeii ol* molybdii* o(*hr(* and found that it roiitaiiu’el ^^5 per e'e*nt. 
of fen*i(* iron and 15 ])er of wator. A(*(*ordin^- to K. 8. l)ana\ 
(d'lith j)rov(*d that tin* sjx'cinien was a mixtiiro of limonitc* and 
molyl)di(* oolu'e*. IIowovcm’, ()w(*n e\sp(*f*ially nipiitions tin* purity of his 
samphN and lln* writor sii.u‘<*(‘sts that only part of tin* iron was presemt 
in th(* form of liniemilo. 

Tn 1801, \V. T. S(*lialloi**‘ analysc'd samph's oF molyliditi* from 
various Am<*ri(‘an lo<*alit i(*s, and lonnd tliat their (‘om]>osit ion aj^:r(*(*el 
very nearly to the formula FeJK. dAloO. T.^TlJ). lie also pointed out 
that the optieal ])j’opei‘1 ies of the minei*al wort* cjiiite distinet From 
those oF the artiM(*ially prodiieu'd oxides oF molyhdeniim. 

In 1018, L. (\ IhalP" j‘eport(‘d as Follows: — ‘'While testin^^ my 
s])eeinn*ns it was Found that e*(*rtain molvlxlic* oelir(‘s are rich in iron 
and moist ur(‘, the iuf(‘i‘enee heini*' that Ix'side tin* oxieh* oF molybdenum 
then* is a hydrated molybdate oF iron, in which I am supported by 
Air. K. K. (Vmnal. of the (Jovernment Analyst’s staff.” 

Thi'oii^h the kindness oF Air. his])e(*tor (t. Smith a tint* specimen 
of molybditc from Wilson's Downfall, New South Wal(\s, was obtained, 
it occurred as a tilirous radiatinj^ a.U’j»r(‘^ate linini*’ cavities in (piartz. 
A litth* eartliy, yellow limonite was associat(*d with tin* mineral. A 
numb(*r of very small (*rys1als of (piartz, some bein^^ doulily terminated, 
wer(* found to be wholly snrround(*d by the fibrous mass of raolybdite. 
A little ov(‘r a (piart(‘r of a ^ram was obtained for analysis. This 
material was carefully pi(*ked as fre(‘ fi*om impui*iti(‘s as ])ossible, and 
('xamined under the mierosi'ope. The m(‘thod of analysis used by 
W. T. Schaller was Follow(‘d, and tin* results obtained an* ^iven in the 
table b('low : — 


1 

1 

1 

1 

2 

i 

i 3 1 

i 1 

4 

IK_() .. 

] 8 - 4 () 

18-77 

7 •42 

18 57 

1 Po, o,, ... 

22-81 

23 27 

1-00 

22-01 

i Mo O, . 

6 H - 8 I 

57-90 

2-80 

59-42 

liisolu'hle 

1 07 






99 69 

1 ( X )-( K ) 

j 

1 

100-00 


No. 1 Column is the actual analysis made. 

No. 2 Column is tin* analysis with the insoluble deducted and 
n‘duced to 100 per c(*nt. 

No. II Column is the ratio. 

No. 4- Colunni is the theondical analysis for FeoO^ HiMoO^ TJIL.O. 

’^Oweii— Proc. Acad. Nat. Sci. Phiiad. vi, ]>. 108. 

Dana — System of Mineralogy, Oth ed., 1892, p. 202. 

" Schaller— Am. Jour. Sci. xii, 1891, p. 138. 

i"Ball — Ann. Kept. Dept. Mines, Queensland 1918, p. 202. 
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It is seen that the ratios approximate the theoretical formula. The 
iron is somewhat hit^h, probably bein«: due to a small admixture of 
limonite which is associated with the mineral. 

Under the microscope the mineral is seen to be crystallised in very 
small acicular crystals. By transmitted light the colour is pale yellow 
to almost colourless. There is a very strong absorption parallel to the 
long axis of the crystals. This absorption is so marked that in this 
position the appearance of the mineral in thick sections is almost black. 
Between crossed nicols all crystals show straight extinction. The double 
refraction is strong. 

Artificial molybdenum trioxide and molybdic acid were examined 
under the microscope. It waj^ found that in neither case did the 
optical properties agree with those stated above. Thus an examination 
under the microscope seems sufficient to distinguish the oxide from the 
hydrous ferric molybdate. 

As the mineral generally occurs as an encrusting mineral, it is 
often impossible to obtain enough material for analysis. However, 
specimens from the following New South Wales localities were 
examined under the microscope: — Wilson’s Downfall, Hagh Weir’s 
Claim (about thirty miles south-east of Tenterfield, near Moonbi), 
Bald Knob (about fourteen miles north-east of Clen limes), Elliot’s 
Block (near Jingera), Glen Eden, and Mt. Metallic Mine, Jingera. 

It is interesting to note that those specimens that appear earthy, 
even under the pocket lens, are found to be well crystallised under the 
microscope. In every case the habit and optical properties were iden- 
tical with those cited above. This fact precludes the idea of there 
being a mixture of the oxide with the hydrous ferric molybdate. 

From the convergence of evidence from America, Queensland and 
now from New South Wales, it is proved that the hydrous ferric molyb- 
date is a delinite mineralogical compound. On the other hand, the 
writer can find no proof that the trioxide of molybdenum does occur 
in nature. There is a very rare mineral, ilsemannite, with the com- 
position of M0O2 4M()03 which, so far, has only been found at Bleiberg, 
Carthinia and Cripple Creek, U.S'.A. It is entirely different from 
molybdite both in colour and solubility. The colour is a deep prussian 
blue, and the mineral is soluble in water. 

Since the foregoing was written it has come under the notice of 
the writer that W. T. Schaller^^ has shown that ilsemannite is a 
hydrous sulphate of molybdenum. 

In conclusion, the suggestion is made that the name molybdite be 
applied to the hydrous ferric molybdate, leaving a new name for the 
trioxide when it is proved to occur as a natural compound. 


“Schaller — Jour. Wash. Acad. Sci., vii, 1917, pp. 417-420. 
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WOLLASTONITE. 

South Blocks Mine, Broken Hill, New South Wales. 

Two specimens were obtained by Mr. Geological-Surveyor A. 
Coombe, now of the (Jeolo^ical Survey of ITtJjanda, from the No. 4 
level (530 feet) of the South Blocks Mine, Broken llill. One of these 
he very kindly presented to the Trustees. Wollastonite has been 
recorded from the East Consols Mine, Brokcm llill, by Mr. Inspector 
George Srnith^^, of the Mines Department, Sydney. However, the 
specimen received from Mr. Coombe was of such peculiar appearance 
and habit that it was thought worthy of description. 

It occurs as tabular crystals scattered irregularly throughout a 
mass of cubical galena. The colour is pale brownish-red, and the 
crystals in one or two eases are slightly curved. They measure up to 
25 mm. x 15 mm. x 2 mm. The presence of three well-developed 
cleavages parallel to the h axis, i.e., the longer direction, gives the 
mineral a fibrous appearance. The cleavage parallel to (101), which is 
usually not so perfect, is remarkably well developed. The optical 
axial angle is large, and the optical character is negative, x A c == 
32° 30' approximately. There are present many inclusions of diopside, 
galena and manganese and iron ores. 

Owing to the presence of these numerous inclusions it was im- 
possible to obtain material sufficiently pure for analysis. 

Six crystals were measured by Dr. C. Anderson, and from his 
measurements the following forms have been identified: — c(lOO), 
u ( 001 ) , V ( 101 ) , 1 ( 1 01 ) . (^ne of the crystals had small terminal faces, 
but, as they gave either no signal at all or else a very poor one, it was 
impossible to recognise the forms to which they belong. 

The following table gives the mean measured </> and p angles, 
together with the calculated angles. 


Form 

Measured 

Calculated 

Difference 


P 

-/* 

P 


P 


o / 

o t 

O f 

o / 

1 

' 

It (001) 

90 00 

5 24 

90 00 

6 30 

0 

6 

c (100) 

90 1 

89 58 

90 00 

90 00 

1 

2 

r ^101) 

90 00 

45 30 

90 00 

45 33 

0 

3 

t (101) 

1 

89 58 

39 43 

90 00 

39 35 

2 

H 


12 Smith— Mem. Geol. Surv. N.S.W., Geology No. 8, 1922, App. iv, p. 416. 
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Topaz. 

Blathrrarm (Week, Neiv South ^Vales, 

(relate xiii, Fi^ires 1-4.) 

The IViistees obtained seven crystals of topaz from Blatherarni 
Creek, four and a half miles norih of Torrin^toii, by exehanj^e with 
Mr. Inspector (ileorj.'e Smith. These crystals were obtained from 
alluvial tin workings, but they are also associated with the wolfram 
and tin lodes of this district. All were measured on a two-cirele 
jumniometer and the results embodied in these iiotes. 

The Director (Dr. C. Anderson) has described topaz from Emma- 
ville, Obaid\ Carpet Snake Creek (near Torrin^ton) and Cow Flat 
(near Torrinj^ton)^*^. 

The crystals vary in size from 17 mm. x 18 mm. x 20 mm. down 
to f) mm. X 0 mm. x 8 mm., measured approximately aloiiir the a, h 
and c axes. In no case were they doubly-1enniuat(‘d. They are cleai’ 
and colourless, <*x(*e})t three which hav(' a faint bluish tin^e. In the 
(^ase of crystal vi, some mineral with a ])rismati(‘ habit and an lu'xaLConal 
cross section, has penetrated th(‘ (uyslal approximately parallel to the 
h axis. ''Die mineral, Jiowever, has be(*n removed, leaviim* only the 
cavity which it previously filled. 

The followiiij.*’ table j.>ives the combinations obs(‘rveti in the seven 
crystals : — 


Forms 

' ! ^ 

8 i ). f, (•) 

1 

7 

r (001) 

r : . 

! 

<• (• , <• r 

< 


HI (110) 

m 1 HI 

1 

HI j HI HI HI 

HI 

1 (120) 

f ! f 

/ j / i 1 

/ 

,j (in(i) 

!/ !/ 

... ! ! ... 

M (280) 

M M 

i ... . 

it (140) 

! « 

. i .. . : . : 

d (201) 

d d ! 

. .( ! . 

1 

h (208) 

h 

! 

/ (021) 

, , [ 
./ ; ./ ; 

1' 1 / / 

r 

\l i 

!/ y ! 


0 (221) 


« i 0 j <* ... I ... 

. (Ill) 

H n j 

It ' H H ... 

(228) j 

t » 


r (2-il) j 

r 

1 

' 1 ' 


Andoraoii — iit'C. Austr. Miis., v, i), laOJ; Ibid., \\, 2, 1903. 
i-t Anderson — Ibid., vii, 4, 1909. 

Anderson — Ibid., vii, 1, 1908, Ibid., viii, 2, 1910. 
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In all fourteen forms have been recognised, of which one — r(121) 
— has not been recorded previously for any locality in New South 
Wales. The forms are c(OOl), m(llO), 1(120), g(130), M(280), 
n(140), d(201), h(103), f(021), y(041), o(221), u(lll), i(223), 
r(241). The forms tt (250), x(243), o(560), and b(OlO) have been 
recorded by Dr. Anderson for other New South Wales localities, but 
apparently are not present in the crystals under consideration. 

Crystal i (Plate xiii, Figures 1-2) : — Measures 9 mm. x 16 mm. 
X 16 mm., when measured along the a. h. and c axes respectively. 

The base is somewhat pitted and dull, giving a rather blurred 
signal. Of the brachydomes f(021) and y(041), the former has two 
faces developed while the latter is only represented by one face, which 
is much brighter though smaller. Of the orthodomes present, the 
form h(203) is larger, and both are rather dull. The pyramids are 
developed in a somewhat curious manner. The form o(221) is repre- 
sented by two long, narrow faces only, u(lll) has its full complement 
of four faces, two of which are long and narrow and two fairly large, 
i(223) is represented by three fairly large faces, and r(241) has three 
small faces. The brightness of the pyramids increases as their value of 
p increases. The prisms 1(120) and m(llO) are both striated parallel 
to the prism edges. The other prisms present arc narrow, but have 
their full complement of four faces, except g(130), of which only two 
faces are developed. They are all bright. 

Crystal ii (Plate xiii, Figures 3-4) : — Measures 16 mm. x 26 mm. 
X 19 mm. This crystal is characterised by the development of a very 
large face belonging to the form f (021). It shows evidence of etching, 
the etched figures being more or less pear-shaped with the flat part 
towards the base. The other brachydome y(241) has two bright 
faces, which are striated parallel to the a axis. The only orthodome 
present has large, bright faces. The pyramids are all dull, not giving 
very good signals. The base is pitted and dull. The prisms are all 
bright, though striated parallel to the prism edges, except the form 
m(llO), which has striations at right angles to these, but not so 
well developed. 

Crystals in and iv : — They are similar in habit and size, measuring 
about 5 mm. x 8 mm. x 15 mm. The brachydome f(021) is very 
large and somewhat dull. In crystal iii it is striated parallel with the 
edge of o(221). The other brachydome y(041) is small and bright. 
In crystal iv, it is striated parallel to the a axis. The pyramids are 
represented by u(lll) and of 221), both of which are equally 
developed The base is much pitted, and appears as an area of bright 
spots. Of the two prisms present m^lO) is much the larger. 

Crystal v : — Measures 10 mm. x 20 mm. x 14 mm. It is similar 
to crystals iii and iv, except that the domes y(041) and d(201) are 
absent. 
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Crystals vi and vii : — They are simple in habit, and about equal 
in size, measuring approximately 14 mm. x 16 mm. x 20 mm. The 
base is very narrow and much pitted. The only other terminal face is 
the brachydome f (021) , which is large and dull. In the case of Crystal 
vii, it has the etched figures as described in crystal ii. The prisms 
m(llO) and 1(120) are both striated, and the former is the larger. 

Below is a table of the forms observed, the average of (f> and p 
angles, and the theoretical </> and p angles calculated from indices 
and elements : — 


Form 

Measured 

Calculated 

Error 

<!> 

P 

<f> 

P 

</> 

P 

m (110) 

o / 

82 05 

O 1 

90 00 

o / 

62 08 

o / 

90 00 

/ 

03 

/ 

00 

1 (120) 

43 23 

90 00 

43 26 

90 00 

02 

00 

g (130) 

32 16 

90 00 

32 14 

90 00 

02 

00 

Ji (230) 

61 34 

90 00 

61 36 

90 00 

01 

00 

n (140) 

26 16 

90 00 

25 19 

90 00 

03 

00 

d (201) 

89 59 

61 06 

90 00 

61 00 

06 

01 

h (203) 

90 00 

] 

30 17 

90 00 

31 02 

00 

46 

/ (021) 

oo 01 

43 41 

00 00 

j 43 39 

01 

02 

y (041) 

00 00 

62 23 

00 00 

62 20 

00 

03 

c (001) 


00 00 



00 00 


00 

0 (221) 

62 08 

63 53 

62 08 

63 54 

00 

01 

w (111) 

62 09 i 

45 37 

62 08 

45 35 

01 

02 

i (223) 

62 20 

33 43 

62 08 

34 14 

12 

31 

r (241) 

1 

43 28 

69 11 

43 25 

1 

69 09 

03 

02 


Quartz. 

Tingha, New South M^ales. 

(Plate xiii, figure 5.) 

An interesting crystal of quartz was obtained from a locality 
thirteen miles west of Tingha, but unfortunately nothing is known of 
its mode of occurrence or associated minerals. 

It measures 18 mm. along the c axis, and is almost clear and 
transparent, having a faint, smoky brown appearance. It is not doubly 
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terminated. The crystal was measured on a two-circle goniometer, and 
from the readings a stereographic projection was drawn. From this 
it was obvious that the crystal was composed of two Dauphine twins 
of left-handed quartz, i.e. — four individuals in all. These twins were 
intergrown in such a manner that their c axes were parallel but the 
horizontal axes of one twin were rotated through an angle of 2^ 55' 
with reference to those of the other. The junction line of the two 
twins is in the main irregular and visible to the eye. It was quite 
impossible to distinguish the junction lines of the individual paints 
of the twins and the crystal was etched with hydrofluoric acid which 
served also to distinguish the positive form from the negative forms. 
In pi. xiii, fig. 5, the relative position of the twins is shewn. 

In the twin represented by the shaded portion, the follo'^ng 
forms were identified: m|1010), e(^61), e/,0^1), i(5053), i'(0553), 
r(lOll), Z(Oni), x,(6151), </», (7163), 8,(2112). The same forms 
were developed in the other twin except for a complete absence of the 
form </>, (7163) . There seems to be no previous reference to this form 
although its positive form (6173) has been recorded. The signals 
for the faces of this form were only fair, and the faces themselves were 
small and striated. 

The lettering and axial ratios are in accordance with those of 
Dana: the unit face being the first order pyramid r(lOll), i.e., Gold- 
schmidt’s position. 


The measured and calculated and p angles are as follows: — 





Measured 

Calculated 

Difference 


Form 










4> 

P 

<!> 

P 

<t> 

P 





t) > 

O f 

O 1 

O f 

I 

r 

' 

m 

(1010) 


0 0 

90 0 

0 0 

90 0 

0 

0 


(1011) 

} 

S 

0 6 

61 46 

0 0 

51 47 

6 

1 

z 

(0111) 







e 

(6061) 

) 

0 17 

82 17 

0 0 

82 31 

17 

14 


(06B1) 

) 







i 

(5053) 

1 

0 3 

64 44 

0 0 

64 43 

3 

1 

i 

(0563) 

3 








(2112) 


30 10 

65 43 

30 0 

65 30 

10 

10 


(6161) 


8 55 

81 67 

8 57 

81 57 

2 

0 

</> 

. (7163) 


30 10 

65 43 

30 0 

65 33 

0 

10 
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In conclusion, I wish to thank Messrs. G. Smith and A. Coombe 
for the donation of specimens, together with much useful information, 
and Mr. D. A. Porter for his very able assistance in the field. To 
the Director, Dr. C. Anderson, my thanks are due for much valuable 
guidance and help in this work, and also for measurements of crystals. 


FISHES FROM AUSTRALIA AND LORD HOWE ISLAND. 

No. 2. 


By 

Allan 1L MrCuLLotui, Zoologist, Australian Museum. 


(Plates xiv-xvi.) 

The Fishes of Lord Howe Island ai'c n^mai^kabh* both for their 
lar^e ninnber of species and for their diversity. Many are tropical 
species and inhabitants of the coral-reef, which, though situated so far 
south, is very similar to the re(‘fs of the Coral Sea. Others are pelagic 
forms, and some appai*enlly come from the deep seas which encompass 
the island. Myctojdiids and (iempyllids are not infrequently cast up 
on the various beaches in consideral)l(‘ numbers, while such rarities as 
Xvnogmmma, Argifropclcvui^, Tf'(.rago)inri(s, Zenop.^is^ and CuhivcpH 
hav(' been made known froju specimens found stranded on the sand. 
Some of th(‘se appear to be inhabitants of deep water, and the reason 
for their occurrence at tin* surface is not apparent. IbuPaps some cold- 
water curnmt is divert (‘d from its course by unusual weather conditions, 
and brings the fishes from tlunr usual environment to the surface 
wlnu'c they become hel|)less und(‘r r(‘duced pressure and higher tempera- 
tures. What(*ver be tin cause, the ra(d remains that th(‘ beaches of 
Lord Howe Island [)i‘ovid(‘ a host of interesting fishes so far unknown 
from any other source'. 

A number of these' were seenire'd foi* the Trusfees of the Australian 
I'luseuim by the late Mrs. T, Nicholls, aiid still others are coming to 
hand through the intere'st of Mr. R. Baxter, of whiedi several are dealt 
with in the following paper, 

i\ri'. E. H. Rainford, of Bowe*n, (^uee'usland, continues to fo?‘wai'd 
exceedingly riedi colleedions from the* neighbourhood of l\)rt Denison. 
A remiarkable new genus and speedes herein described is called Rain 
fardia as some small ac'knowledgment of his greatly valued he!]) in 
making the fishes of tliat region known. 

FamiJu ( Ionostomiilt:. 

Maukolicits Cocco. 

Maurolicu<i Cocco, Nuovi Ann. Sci. Nat. ii, 1838, p. 32 {anifthystino- 

punctaius) . 

Triarcus Waite, Tr. N. Zeal. Inst, xlii, 1910, p. 387 {australis). 
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Synonymy . — When examininfr specimens of Maurolicus australis 
Hector, Waite, by some stranjre cireuinstance, counted only three 
instead of four "ill-ar(‘]ies. Tie therefore removed the species from the 
family (Jonostomidje under a new generic name Triarcus. 1 am 
indebted to Mr. (J. Areliey, of the Canterbury Museum, for the loan 
of the two specimens studied by Waite, and for the privilege of 
re-examining them. T find four gill-arches as is nortrial in Maurolicus, 
though lh(‘ outer arch is removed from one side of the smaller specimen, 
and all other ('liaractei’s similar to those of C^oceo’s genns. 

MAUROnUn^S PENNANTI AUSTRALIS Hcctor 

(Plate xiv; fig. 1.) 

Maurolicus australis Hector, Tj*. N. Zeal. Inst, vii, 1875, p. 2e50, ])1. xi. 

Jd. Hutton, Index Fann. N. Z(‘al., T9()4, p. 50. 

(ronosifmw^ australis Hutton, Tr. N. Zeal. Tnst. viii, 187(), p. 215. 

Maurolicus amethyst i nopunctai us Cnnther, Ann. Mag. Nat. IJist. (4) 

xvii, 187(5, }). 299, and Tr. N. Zeal. Tnst. ix, 1877, p. 472. 

Triarcus australis Waite, Tr. N, Zeal. Inst, xlii, li)10, p. 386, 

j)l. xxxviii, fig. 1. 

1).10-11 ; A.23: IM7-18; V.7: 0.19. Depth, 4.6-4.7 in the length 
to the base of tin* tail : head, 3. 2-3.7 in the same. Eye, 2. 9-3.0 in the 
head, and longer than the snout. 

Photophorcs , — Preorbital 1; Postorbital 1; preopercular 1; sub- 
opercular 1. BraiK'hiostegals (5. diignlar 6. T./ateral 9. Thoraci<* 12. 
Ventral (5. Anal 1, 15-17. Caudal S-9. Body with large cycloid scales, 
most of which are missing. 

Dorsal fin originating nearer tin* base of the tail than to the front 
margin of the eye. AT'iilrals insei-ti'd beneath the anterior dorsal ray. 
Anal oi’iginating Ixdiind th(‘ vertical of the last dorsal j-ay ; the rays 
of its anterior Ihird are longer and stronger than thos(‘ of the 
remainder, but ap])ar(*ntly the fin is not divid(‘d into two ])ortions and 
its rays are evtady sj) n-ed. The dorsal and anal rays ai*e so fragile and 
im[>(‘rf(*ct that tin' eorrecd. outline of these fins cannot be satisfactorily 
determined. Adipose dorsal long and o])posite the hinder half of the 
anal. Pectorals reacdiing about half or more* than half the distaiu'-e 
between their bases and tin* ventrals. 

Colour . — Dark above, silver on the sid(‘s, the junction of the two 
colours sharply defined. 

Specimens examined . — These notes are liased upon two examples 
from New Zealand, and one from Tjord Howe Island. The two former 
are the sp(*eimens whicdi were examined by Waite, who descri])ed 
and figured the larger example as Triarcus australis. TTe counted 
three instead of four gill-arches, and his statement of the number of 
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fin-rays does not agree with what 1 observe. 'Jlie rays are difficult to 
see with a good Zeiss binocular mieroseopi*, however, so the discrepancy 
is easily accounted foi*. The accompany iiig figure is pre])ared from 
the smaller of the New Zealand sp(‘(*imens, anJiIcIi is in soniew^iiat better 
condition than the other. Tlie example from Lord llow(‘ Island agrees 
in all details with the othei*s. 

Affinities, — The identity of Ji. australis and M. amethystino- 
punciatus (=M. pennanfi) wms suggested by Lunther in 1876. 1 

have coni])ared the New Zealand specimen with eight of M, prnuanti 
from the Mediterranean and find no tangible differences between them. 
The dorsal fin is a little farther forward in ausiralis, originating 
above the ventrals and terminating in advance of the vertical of the 
anterior anal ray. Thi‘ general form also a])f)ears more slender than 
in pennant), but the dilft'rences are so slight that they may well prove 
to 1)0 not even of subspetdfic value. 

Loralilies. — Province of (Canterbury, New Zealand. Two sjieci- 
mens, including the phdsotype of Waite’s description and figure. 

i31enkinthorp(‘ Beach, Lord Howe Island; collected by 
K. Baxter, 1922. One specimen. 

VlNdOUEKKIA RAOIILKNSIS WaUc. 

(jonosioma raouhnsis Waite, Trans. i\.Z. Inst, xlii, 3910, p. 372, 

pi. XXXV, fig. 1. 

This is a species of \''i)ui(/uerria, and is fx'rhajis not distinct from 
V. Uirciia (Jarman (Mcmu. ]\lus. ("'omj). ZooL xxiv, lS!)f), j). 242, ])1. j, 
fig. 2). Oilbert (idem. iMus, Comp. ZooL xxvi. (i, 1908, p. 237) suggests 
the identity of L. liicetia of the Pacific with the typical V. altcnuaia 
from the Atlantic. 

LocaiHy. — Itaoul Island, Kermadec Islands. 

Fa mi I y M y i n d.e . 

Lampanyc:tlis TowNsKNDi, Fig. d’ Fig, 

(Plate xiv; fig. 2.) 

Myctophum toioiscndi Eigenmann and Eigenmann, W. American 

Scientist, 1889, p. 12.>. 

Lampanycl us iownsoidi Oilbert, Mem. ]\Ius. (k)mp. ZooL xxvi. 0, 1908, 

p. 230, pi. iv, and Mem. CariK'gic Mus. vi. 2, 1913, p. 98. 

H.14; A.lf); P.14; V.8; C.19. L. lat. 37. 

l)ei)th (lO.bnim.) 5.04 in tin* length to the hypural joint (53). 
Head (17.25) 3.07 in the same. Ey(‘ (5.25) 3.2 in the h(‘ad; snout (3) 
1.7, and interorbital width (4.75) 1.1 in th(‘ eye. (Anulal peduncle (5) 
3.4, fifth dorsal ray (10.5) 1.6, and pectoral (15.5 0 1.1 ? in the head. 
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Snoot formed by a convex crest. Supra -ocular marj’ins sharp but 
without s])ines directed forward. Nostrils close together, the anterior 
small and round, the posterior a larger vertical slit. Preopercular 
margin oblique. A narrow band of villiform teeth in each jaw. 

Origin of the dorsal fin much nearer the tip of the snout than 
the base of the tail, and a ti’itie behind the insertion of the ventrals; 
the length of its base is equal to the distance between its posterior ray 
and the hinder base of the adi])ose tin and is a trifle longer than that of 
the anal. Anal commencing beneath the post(‘rior ray of the dorsal 
and terminating below the adipose dorsal. Ventral r(*a(*hing the first 
anal ray, and the pectoral a trifle farther. Caudal forked. Body 
covered with cycloid scales; those of the lateral line not enlarged. 

rhotophorcs . — A minute preorbital before the eye and just below 
the level of the nostrils; nom* on the cheeks. Two on the pi*eoperculLim, 
the upper well above and the lower well below the level of the 
maxillary. The suprapectoral is just below the lateral line. Upper 
infra])ectoral in front of and above* the jniddle of tlie pectoral base, tin* 
lower somewhat in advance* of it. Five thoraeics, the first widely 
separated from the second, wliicli, with the third and fourth, forms a 
straight row near the ventral surface; the lifth is ])laced just before 
the first ventral ray. Supraventral midway between the ventral fin 
and the lateral line. Uive })airs of vcmtrals; the first close together 
immediately behind the inmu* ventral ray, the second and third more 
widely separate, the fourth close together again, and the fifth spaced, 
though less so than the third. Three supra-anals in an oblique row; 
the first slightly more forward than the others, the middle one is 
nearer the lower than the upper, which touches the lateral line. kSix 
or seven aiitero-anals in an oblique row; the tirst slightly lower and 
the last somewhat higher than the others. Two postero-laterals, the 
upper touching the lateral line below the adipost* dorsal and the lower 
obliquely in advance of it. Five postero-anals, sepai’ated by an inter- 
space from the antero-anals and from the pre-caudals. Three pre- 
caudals in an oblique row above the lower caudal spines and one at 
the end of the lateral line. 

Lummous scales . — The upper surface of the caudal peduncle, in 
advance of and including the caudal spines, the whole lower surface, 
and the base of the anal fin are covered by while glandular luminous 
organs. Some scales on the back between the nape and the dorsal fin, 
before the adipose dorsal, and on the ventral surface betw^een the 
thorax and the vent, are luminous together with some above and 
below the pectorals and at the base of the dorsal fin. 

Colour. — Black, the photopbores app(*armg as silver discs sur- 
rounded with black rings. The articulations of the dorsal, anal, and 
caudal rays are marked with grey. 

Describ(‘d and figured from a s])ecimen, (>5 mm. long, which was 
found strand(*d with many others on a beach at Lord llowc Island. 
It is largely denuded of scales, Imt the distribution of the luminous 
scales has been determined with the aid of other specimens. 
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Identity. — Tho spooimeii licre dosoribcd and figured agrees well 
with (iilbert's description and fiCTre of L. toivnsrndi from lla Tluka 
Island in the Marquesas (Ironp. 

Localities. — Lord llow(* Island, stranded on a beach ; collected by 
R. Baxter, 1922. Sunday Island, Kermadcc Lroiip; collected by 
K. C. Bell, 1909-1910. 


Lampany(ttts oliNTTTERi (Goodc and Bran?) Waite. 

Lampanyctns cjuntheri Waite, Trans. N. Zeal. Inst, xlii, 1910, p .972. 

(Probably not of (loode & Bean.) 

Identity. — Lijj^ht spcci»nens which wTre collected at the Kerinadec 
Islands in 1908 by Mr. \V. R. Oliver, wTre identified as L. gunthcri by 
Waite, but if his d(‘S('ription of them be correct, th(‘y cannot be that 
species. lie described th(‘ dorsal fin as arisin*^ midway between the 
front mari^in of the eye and the base of the caudal, which is much 
farther forward than in L. guntheri ; also, he coaiited three opercular 
and only one anterolateral })hotophore, instead of two opercular and 
two anterolaterals. 

Mr. (J. Archey, Assistant Curator of the Canterbury Museum, 
infoi'ins me that he is unal)Ie to find Waite’s specimens in the collection 
undei’ his chai'^m. 'Jdiere are seven other Lampanyctns, however, 
collected at the F\crmadecs by Mr. JL C. Bell in 1909-10, a year or so 
later than thos(‘ (h'seribed l)y Waite. They have been lent to me for 
examination, aiifl I find them similar in all details to the Lord Howt 
example d^vserihed and li< 4 ured above as L. fownsend.i. Believin<,^ 
Waite’s desci*iption to 1)(‘ incoj-r(‘c(, T sugj'c'st that his s])ecimens were 
the same speci(‘s, as it is unlikely they w^re correctly identified as 
Jj. gunthcri. 


Family STRRNOPTICHIDiE. 

Argyropelectls Cocco. 

Argyropelccus Cocco, Arch. R. Acad. Peloritano, 1829, p. 146 
{hemigymniis ) . 

Sternoptychides O^ilby, Proc. Linn. Soc. N.S. Wales (2) iii, 1888, 
p. 1319 (ainabilis). 

Though Sternoptychides amahiJis ditfers considerably in f?eneral 
appearance from Argyropelccus hemigymnus, .species ijiterniediate in 
form have been described which i)rove Sternoptychides to be 
synonymous wdth Argyro2Jclccns. Oj.>ilby relied upon the dentition of 
S. amahilis to maintain his genus, but it is a])pareiitly similar to 
that of A. camnusy and is not essentially different from that of 
A. hemigyninus. 
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Argvropelecuh amabilIaS Ogilby. 

(Tlale xiv; fig. 8.) 

8 ternopty chides amabilis Ogilby, Proc. Jjinn. Soc. N.S. Wales (2) iii, 

1888, p. 1318. 

D.vii/[1; A.?; JMO; V.?; 0.17. About 84 miisele-baiids between 
the shoulder and the base of the eaudal tin. 

Depth (82mni.j 1.8 in the length to the hypural joint (42). 
Length of head (18; 8.2 in the same. Eye (b.Sj 2.2 in the head; snout 
(8.5) 1.7 in the eye. 

Interorbital spaee very narrow, with a crest on each side which 
commences above the nostril and eonv(‘rges towards the middle line 
till above the hinder iiortion of the eye, wlienee it again diverges to 
the nape; it terminates ii] a small occipital spine, and its posterior 
margin is feebly serratt‘. Another spine is prestmt near the back, 
above the suspension of the slioulder-girdli*. Nostrils large, close 
together before the middle of the (‘ye. Eyi' apjiarently directed 
oblnpiely upward within the orbit. .Mouth very oblicpie, the greater 
part of the margin of the upjier jaw rormed by the maxillary; this 
last is very thin and broad, and rather tj-ummte posteriorly. Pre- 
maxillary teeth a])parcntly m a single row, those near the symphysis 
larger than the others. A .singie row of curved teeth on the maxillary, 
of which the anterior ones are direct(‘d backward and the jiosterior 
forward. iMandibular teeth in two rows anteriorly and in one on the 
sides; several of the lattral b^eth are enlarged and one is considerably 
longer than the others. Palate apiiarently toothli*ss. Preopercular 
angle produc(*d as a small spine. (Lllrakers slender. 

Photophor< s - A large photophore is present on the preorbital 
imnmdiately Ixdow the nostrils, and another bt*hind the eye; one b(4iind 
the end of the maxilla, and one Ixdiind th(‘ angle of the jireopercuJum ; 
six form a row on the gill-membi-anes b(‘tween tlie bramihiostegal rays. 
Six form a curved row on each side of the isthmus, the hinder ones 
running upwards towards the base of the jiectoral. 'J'welve on eaidi 
side of the abdomen between the thorax and the vt'iitral tin, and eight 
above them on the sides of which the two anterior are on a much 
higher level than the rest. Four pre-anal, six supra-anal, and four 
precaudal photophores. 

The dorsal structure formed by the neural spines is su])i)orted by 
seven rays with serrulate borders, and the margin of the membrane 
is also finely serrate; the two posterior rays are close together. The 
origin of the dorsal fin is midway between the tip of the snout and the 
base of the caudal tin, and the length of its base is a little greater than 
the diameter of the eye; the rays are much brokem, but are clearly nine 
in number. Adijmse dorsal apparently consisting of a long low^ 
membrane. Anal fin very imperfect but apparently divided into two 
sections. Seven rays remain to represent the anterior half, of which 
the last is below the hinder margin of the s(‘cond supra-anal photo- 
phore. Pectorals elongate, almost reaching the vertical of the ventrals. 
Ventrals scarcely discernible. Caudal forked. 
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The margin of the abdoiueii is finely serrated, the serne being 
largest on each side of the vent. A series of minute spinules is also 
present on each side of the lower margin of the caudal peduncle. 

Colour.— Tho greater part of the sides of the head and body is 
silver; the upper portion of the head and an area along the back, dark 
brown. 

Described and figured from a specimen 412 mm. long without the 
tail. This is the best of the three* typi(*al examples upon which Ogilby 
based his genus and species Slcruoptijch idrs (unabilis. Its caudal 
peduncle is damaged, so the ])recaudal f>lioto[)hores and spines have 
been copied from one of tin* others. All three are in such a bad state 
of preservation that lliey cannot be handled, and their examination is 
a matter of much diffi(*nlty. T am indebted to the Trustees of the 
Macleay iMuseum for the f)rivilege of d(‘scribing ajid figuring these 
specimens, which ai'e the only known re])rest‘ntativcs of tin* spe(*i(‘s. 

Locality . — Lord Howe Island. 

Family RAiNKORDiiD.n fam. nov. 

(lenus Kainfohuia yoi. nov. 

Hody su])cylindri(*al anteriorly, compi*essed posteriorly; head 
much depressed. Scales small, ctenoid; they i*over th(‘ pri'orbital, 
maxilla and mandible and extend forward to the* nostrils on the upper 
portion of tin* h(*ad, but l(‘ave the frontal bones exposed. Scales 
largely cover the soft dorsal, anal and caudal fins. Lateral line curved 
anteriorly, and I'eacliing the base of the tail. Month large, mandible 
protruding; maxillary without a supt)lem(*ntal bone. Villiform teeth 
on both jaws, vomer and palatines. Preopercle with blunt teeth, 
operculum, suboperculum and interoperculum with strong projecting 
spines. Pseudobranchhe present. (Jill-membi-anes free from the 
isthmus. Tipper portion of the ojx'i'culum attach(‘d to the shoulder- 
girdle by membrane. L ill-rakers rather short, about ten on the lower 
limb of the first gill-arch. Branchiostegals seven. Two dorsal fins 
widely separated, the first with about four weak s])in(‘s; sec'ond dorsal 
with a weak spine and about nine rays. Anal with two slender spines 
and eight rays. 

Genotype. — U. opercular is sp. nov. 

Affimties . — This aberrant genus appears to be nearest to 
Granwiistes, its small scab's extending owv the fins, w('ak anal spines, 
and the attachment of tlie u])per ])art of the op(‘rculum to the shoulder 
girdle by membrane being similar to those characters in that genus. 
Its subcylindrical form, spinate subo])(*rculum, and d(*pressed and 
partially naked head J*eadily distinguish it from any other genus 
known to me. I therefore follow the advice of T^rofessor I). S. rlordan, 
to whom I have submitted sketches and notes, and establish a new 
family for it to be ranged near the Grainmisiiidw. 
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This prenus is named after Mr. E. H. Rainford, whose untiring 
activities as a collocutor, have greatly enriched the Australian Museum 
with many rare finds from tlie coast of Queensland. 

Rainfordia opercularis sp. nov. 

(Plate xvi; fig. J3.) 

D.iv, i/9; A.ii/8; P.17 ; V.i/o; 0.17. L.Lat. 46; about 80 rows of 
scales between the origin of tlie lateral line and the hypural joint; 
thirteen scales ))etween tin* base of the first dorsal spine and the lateral 
line and thirty-two more to the vent. 

Depth (18 mm.) 5.7 in the length to Ihe hypural joint (103); 
head (38) 2.7 in the same. Eye (8.5) 4.4 in the head, and 1.2 in the 
interorbital space (10.3), which is 3.6 in the head. Snout (10.3) a little 
longer than the eye. Second dorsal sj)ine (14) 2.7, seventh dorsal 
ray (18) 2.1, and pectoral (21) 1.8 in th(‘ head. Depth of caudal 
peduncle (14) 1.5 in its length (21). 

Head Hat above with a large s(*al('less area exposing the frontal 
bones. It is almost completely covered with small cycloid scales, which 
extend forward above the eye to the level of the posterior nostril; 
they are also present benealh 1h(‘ eye, on tin* maxillary, mandible and 
all the ()i)ercles. Anterior nostril tubular, the posterior a simf)le 
opening above the antero-superior angh* of the eye. iMaxillary (‘xtend- 
ing backward to below the posterioi* third of tin* eye, its low(‘r angle 
j)roduced into a broad, Hat spiin*. .Mandible projecting well beyond 
the upper jaw. Pr(*oj)erculum broadly rounded with s(*veral blunt 
teeth along its edge. ()p(‘rculum and snbojxn’culnm with nine sharp 
spines along their margins which are larg(‘st above. lnt(‘rop{‘r(*,ulum 
with two small s])ines at its angle. Each jaw with a broad band of 
villiform teeth, which is widest anteriorly. Vonn*!’ with a curved band 
of minute teeth of which the hind(‘r omvs are largest. A narrow band 
of very small teeth on each palalim*, which is e\])and('d anteriorly. 
Tongue toothless. (Jill-openings wide, tin* m(‘mbran(*s united below 
the middle of the eye across the isthmus. Ten free gill-rakers on the 
lower limb of the first gill-arch and about Hve tubercles anteriorly; 
the posterior is longest, and is ecpial to about one-third of the width 
of the eye. 

Body but little narrower than deep behind tin* p.'ctorals, but 
strongly (‘ompressed i)ostei-i()rly. Tt is entirely covei*(*d with small 
scales which are mostly ctenoid, but are cycloid near the head. The 
lateral line consists of sim])le spaced tubules; it curves upward slightly 
above the pectoral and then gradually descends to the middle of the 
caudal peduncle. 

First dorsal commencing well behind tin* pectorals; its sjnnes are 
weak and the second is longe.st. Second dorsal short and separated 
from the fii’st by a wide interspace; its spine is very slender and its 
lower half is largely hidden by scales. Anal similar to and almost 
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opposite the dorsal; its two small and slender spines are completely 
hidden by scales. Pectorals rounded. Ventral spine weak, inserted 
a little in advance of the pectoral. Caudal subtriaicate with its 
angles rounded. 

Colour. — (ieneral colour dark orange with six lilac, black-edged 
stripes along each side, as illustrated in the accompanying figure; the 
ground colour is darkest on the middle of tlie sides, but 'is lighter yellow 
on the dorsal and ventral surfaces. Doi-sal spin(‘s yellowish, the 
membrane transparent. Second dorsal dark basal ly, with a broad 
oblique yellow infra-marginal band from the fii*st to the tip of the 
seventh ray, and a narrow whitish edge; succei^ding rays reddish 
brown. Anal similar to the dorsal. Pectoi^als and ventrals pinkish 
yellow. A black, blue-edged ocellus at the bas(‘ of the caudal. Caudal 
brown ; its outer angles with white borders. 

Described and figured from a specimen 124 mm. long. 

/voru/?7y/.-- -Middle Island, Edgeeumlie Pay, (Queensland; collected 
by Mr. E. Tl. Pain ford, 1922. 

Family L.vBKALOGLossirLK. 

Evistus nxTTTONii (iunlhvr. 

Platystfihus huflonil Cunlher, Ann. Mag. Nat. tiist. (4) xvii, IBTfi, 

p. llOb, and (diallenger Ibqit., Zool. xxxi, 1889, p. 12, pi. ii, figs. h-i. 

All example 190 mm. long, differs from Cunther^s description and 
figure ill having more nurm'roiis rays in the dorsal and anal fins, but 
is so similar in all other details that it is jiroliably not distiind fi*om 
E. huttonii. 

D.xvi/43; A.iii/df); ¥.1/5; 1^.18; (Mf). About 103 tube-b(‘aring 
scales on the lateral lin(‘ betw^een its origin and th(‘ hypural joint ; about 
10 scales bciween the back and the lateral line below tin* middle of 
the first dorsal. 

Locality . — Tamar Piver Heads, Tasmania; i*(‘eeived from the 
Victoria Museum, Launceston, 1903. This ran' and interesting fish 
has hitheido beim known only from New Zealand waters. 

P^amily Pi.enniiile { SAr.ARiiN.n) . 

Ecsknils geii. nov. 

(icneral form of iSalarias, but ditf(‘ring in the d(*ntilion. A curved 
row of fine, conqin'ssed, and movi'able teeth in ea(*h jaw anieriorly; 
on each side of the mandible is a lateral row of six or s('V(m small 
cardiform teeth extending backward along the elevated ridge of the 
jaw. No teeth on tin* palate, and no canines. Pody naked; lateral 
line developed anterioily. Dorsal fin deeply notched between the 
spinous and rayed portions; the rays of all the fins are simple. Gill- 
openings very wide, the membranes united across but free from the 
isthmus. 



122 


RECORDS OF THE AUSTRAMAN MUSEUM. 


Type. — Ecsenius mandibularis sp. nov. 

The Australian genera of the Salariinai may be distinguished as 
follows : — 

A. A row of cirri crossing the neck to the opercular lobes. Cirripectes. 

AA. No such row of cirri, but a single tentacle may be present on each side of 
the neck. 

B. Each side of mandible either toothless or with a single canine. 

0. Sides of mandible toothl(*ss. Salarias. 

CG. A canine on each side of the mandible. subg. Alticus. 

BB. Each side of mandible with a row of about six small teeth; no canines. 

Ecsenius. 


E(^enius mandibularis sp. nav. 

(Plato XV; figs. 1-2.) 

I).xii/14; A.ii/17; P.13; V.2; CU3. 

Depth (10.5 mm.) 4.7 in the length to the hypural joint (50); 
head (12) 4.1 in the same. Eye (4) 3.0 in the head. Eifth dorsal 
spine (10) 1.2, si.xth dorsal ray (11) 1.09, twelfth anal ray (6.5) 1.8 
in the head. 

Anterior profile of th(‘ head almost vertical, the forehead project- 
ing slightly beyond the jaws. A very low obtuse ridge on the occiput 
and nape. Maxillary reaching backward a trifle beyond the vertical 
of the hind(‘r margin of the eye. Lips with entire margins. A simple 
tentmde Hi each posterior nostril ; ocular and nuchtil tentacles wanting. 
Dead wnlh a scries of simple jwres ai'oinid tlie eyes, across the nape, 
around the preopereuhun and on each side of the mandih](‘s. Anterior 
mandibular row of teeth about half as long as that of the upper jaw 
and much less curved; the teeth are flattened, with rounded tips. The 
two rows of lateral mandibular teeth are subparallel, and the teeth are 
directed inwards towards each other (Fig. 2b). 

Dorsal fin originating abovi* the end of the operculum and very 
deeply notched hctwe(m the spinous and soft portiofis; the anterior 
portion is a little shorter tJian the j)ost(‘rior. The fifth sj)ine is longest, 
and a trifle shorter than the longest rays, and the tw(‘lfth is very short. 
Dorsal rays simple^ the median ones longest. Anal rays simple, their 
tips with thickein*d dermal lobes anteriorly. Peetoral rounded, its 
rays simple; the fifth lowest longest and th(‘ four ben(‘ath it som(‘wliat 
thickened. Ventral rays simple, inserted in advanee of tlu* origin of 
tlae dorsal. Candal rays simple, some of them irregularly prod\iced. 

C olour-nmrking . - \aght Brown in formalin, with a bluish tinge 
on the sides. Two rows of Brown spots which are round and spaced ; 
the upper row near the Back, the lower along the middle of the sides 
to the Base of the tail. Yms, almost without marking, but the thickened 
tips of the anal rays are distinetly lighter than the rest of the ftn. 
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Described and figured from a male specimen, 64 mm. long. 

Variation , — The female (Pig. 2a) differs from the male in the 
form of its fins and in having no occipital crest. The hn-rays are all 
shorter, and those of the anal lack the anterior dermal lobes. A series 
of twenty specimens shows that the fin-rays vary as follows: — 
D.xii/13-16; A.i-ii/16-18; P. 13; C.12-13; V.2, a minute third ray 
sometimes present. 

Locality. — Twenty-three specimens, 46-64 mm. long, were collected 
by myself on the reef at Masthead Island, off Port Curtis, Queensland. 

Salaris Cuvier. 

Key to Australian species .. — 

A. Dorsal fin not (jr scarcely notched bc'tween the spines and rays. 

B. No occipital crest. 

C. Nuchal tentacles large, fringed; body and fins variegated. 

CC. No nuchal tentacles; body and fins ne^arly black. 

BB. An occipital crest. 

A A. Dorsal fin incised between the spines and rays. 

D. Mandibular canines large. 

E. 21 dorsal and 23 anal rays. 

EE. 17 dorsal and 19 anal rays. 

DD. Mandibular canine small or absent. 

F. Margin of upj)er lip crenulate. 

G. Ocular lentacles simple; about 18 dorsal and 19 anal rays; 

small mandibuhir canines ])reseiit. crcnulatus. 

GG. Ocnljir tentacles fringed; 19-20 dorsal and 19-20 anal rays; 
no m.'indilmlar canines. mcloagris. 

PF. Margin of u])];)er lip entire. 

H. Ocular lenlacles simple; 19-20 dorsvil rays. nuukitus. 

(<S. inuJIrri Klunzinger apparently enters tliis section.) 

HH. Ocular tentacles branched; 21-23 dorsal rays. 

(S. l-nif/ii (hiv. Val. apparently enters this section.) 

I. Body \sith thin dark longitudinal lines; caudal plain. 

Imcatus. 

II. Body without longitudinal lines. 

.1. No occijdtal crest; soft dorsal and caudal without dark 
borders. dusftumieri. 

dJ, An occipital crest; soft dorsal and caudal with dark 
bordiTs. gcminattLs. 


fasciatus. 

fuscus. 

spaldingi. 

hclcmnites. 

irroratus. 


SaGAKIAS FASCIATTS liloch. 

(Plate XV: fig. 3.) 

Salarias faMiatus (JPoeii) McCtiUovh & McNeill Bee. Austr. JMus. 
xii, 2, 1918, ]). 10 — references and synonymy. 

Th(* aecompanyiug h'gun* represents a specimen, G9 win. long, 
from a pool in the reef at Two Isles, off Cape Bedford, Queensland. 
It was collected by Messrs. C. IJedley and E. A. Briggs in July, 1916. 
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Salarias crenulatus Wcher, 

(Plate xvi ; fi^s. 1-2.) 

Salarias crenulatus Weber, Notes Leyden Mns. xxxi, 1909, p. 144, and 

Siboga Exped. Ivii, Fiselie, 1913, p. 532, 112. 

D.xii/18; A.19: P.14; V.2; CUl. 

Total lenjith 79 iniri. Depth (13iiim.) 4.8 in the lenj^th to the 
hypiiral joint (G3j ; head (12.5) 5.04 in the same. Eye (4) 3.1 in the 
head. Ninth dorsal spine (11.25) 1.1 in the h(‘ad; fifteenth dorsal ray 
(13) 0.04, and third anal ray (21) 0.6 loiif^er than the head. 

Drbit forminj^ the ant(‘rior profile of the head and ])r()jeeting 
beyond the jaws. A very low obtuse rid^e on the oeeiput and nape. 
Maxillary reaehin^^ ba(*kward to below the hinder ma!*»in of the eye. 
Upper lip frinj^ed with a row of short tentacles. A sinirle row of tine 
moveable teeth in (‘aeh jaw and a minnte eanine on each side of the 
mandibh'. Head with a series of simple i>ores around the eyes, across 
the nape, around the ])rcoy)er<'iilum and on each side oi* the mandible. 
A simple tentacle before and another behind the anterior nostril; 
Another longer one above the eye and a short one on each side of 
the neck. 

Doi'sal tin originating abov(‘ the operculum and distinctly notched 
between the spinous and soft ])ortions; the anterior portion is a little 
shorter than the posterior. 'I'he median s])in(*s are sub-e(puil in length 
but are shorter than the longest rays; the last is much shorttu’ than the 
penultimate. Dorsal rays simple, increasing slightly in hmgth to about 
the fifteenth; the last unit(‘(l by membrane to tin' l)as(‘ of the caudal. 
Anal rays simple, with the membrane deeply imnsed between each; tlie 
se('ond to fifth are greatly })roduced and f(‘ath('r like, and tin* last is 
connected by membrane to th(‘ pediimde. P(*etoi*al rounded, its rays 
simple, the sixth lowest longest. Ventrals of two simple rays, inserted 
beneath the origin of the dorsal. Caudal slightly rounded, its rays 
bifurcate. 

Golour-marUing , — Light yellowish-brown in formalin with eight 
dusky cross-bands, which may b(‘ very indistimd. Tlie sides of the 
body beneath the s|)inous dorsal are mottl(‘d with numerous rounded 
browui spots, wdiich '’ive place to dark bluish spots below the soft 
dorsal. A dark bar frorii the ey(‘ (U-osses tin* ])r(‘orbital to tin* chin, 
and a dark area on the cheeks forms a cross band on th(‘ throat. Upper 
portion of the oj)er(*ular margin bluish-black. Dorsal fin witli indefinite 
obliipie dark lines. Pectoral with regular rows of browni spots on the 
rays. Median caudal rays dusky. 

Described and figured from a male example, 79 mm. long. 

Variation . — A female (Fig. 2) differs from the male in having 
the occipital ridge less pronounced, and none of the anal rays produced. 
In tw^elve other specimens, there are xii/18-19 dorsal, and 18-19 anal 
rays, Some are mucli lighter in colour than the others, and their 
markings are not often so well defined as in the specimen figured. 
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Identity . — The specimens here described and figured are evidently 
S. crenuJatus Weber, though they have 18-19 instead of 1()-17 dorsal 
rays, and exhibit some small colour diflerenees. The white lines on 
the head, which are described by Weber, are not evident in any of 
my specimens, and the cross-hands of the l)ody aj*e situated upon the 
upper instead of the lower half. There are no spots on the caudal 
peduncle, and no rows of s])ots on the caudal tin. All th(‘se are small 
differences, however, and probably are due in part to the fact that my 
specimens are preserved in formalin instead of alcohol. I therefore 
believe them to be correctly identified as S. crenulalus. 

Locality -Qov'd\-v(iQ,i at Masthead Island, off Port Curtis, Queens- 
land ; collected by A. R. McCulloch, September, 1904. 

Salarias RivunATUS Ixilppell. 

Salurias rivulatus (Ruppell) McCulloch & McNeill, Rec. Austr. Mus. 

xii, 2, 1918, p. 15, pi. iii, figs. 3-4. 

Salarias airatus Macleay, i’roc. Linn. Soe. N.S. Wales vii, 1882, p. 361. 

iSynonyniy. — S airatus is represented in the Macleay Museum by 
two sy)ecimens, 55 and 81 mm. long from J^ort ^loresby. They are 
accompanied I'y their original labels and are clearly typical specimens, 
though they differ fj'oni Macleay 's brief des<‘ription in having xiii/20 
sjiines and rays in the dorsal lins, and ii/22 in the anal instead of 
l).xii/20 and A. 19 res])ec.lively. Nasal, ocular and nuchal tentacles 
are present in ('a('h, and also an occipital crest. They are almost 
bleached, but tra(‘es of (‘olour-marking ari^ present on the body and 
tins which, together witli all other characters, are similar to those of 
S. rivulatus as described and figured by xMcCulloeh & McNeill (loc. cit.). 

Locality . — Port Moresby, F*apua; collected by Andrew Coldie, 1881. 



STUDIES IN AUSTRALIAN REPTILES. 


No. 3.^ 

By 

J. R. Kingiiorn, Zoologist. 

On ttik (iioNEin and Si^ecies of Ophioseps and Aprasia. 

For the j)iirposes of this revision I have had the opportunity, 
through the generosity of the Trustees of the Western Australian 
Museum, of examining a series of eleven specimens belonging to the 
genus uipra.va, and also the type of Ophioseps repens Fry^ in addition 
to fourteen specimens preserved in the Australian Museum. In the 
absence of specimens of ilie genotypes Ophioseps nnsutns Boeage and 
Aprasia pulcheUa Oray, I have had to rely entirely on published 
descriptions and figures of these species, but all the supposed Ophioseps 
spp. which I have been able to examine, including Fry’s type, really 
l)elong to the genus Aprasia'‘\ 

Generic Characters. 

d’he series examined ranges from young specimens to adults. In 
some premaxillary teeth are present, while in others they are absent; 
some have long snouts, while others have broad short ones; and the 
number of longitudinal rows of s(*a1es varies from 12 to 14. 



Fig. 1. 

Make a clejm eat through the skin, following tlio lateral bonier of the frontal 
shield from point A and extend to B. A second cut must, be made from B to C, 
and a very fine scal})el insert(‘d horizontally under point 11 and worked carefully 
ba( 5 k and forth until the loose flap of skin E can be* turned back to D. The 
parietal bones P can then bi* easily examined. 


^ For No. 2, see Records/^ xiii, 4, 1921, p. 143. 

3 Pry — Records W. Aiistr. Mus., i, 3, 1914, p. 174. 

“Fry^s mistake se(‘ms to hav(‘ oecurr(‘d through his misinterpreting the term 
parietal plates ; he evidently referred to the head shhdds instead of the bones. 
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As in the case of tlie genera Pygopus and Lialis the chief diagnostic 
character is the condition of the parietal bone; in Ophioseps the 
parietal bone is single while in Aprasia it is divided into two, each half 
being slightly movable, relative to the other, if pressed with a needle. 
Tt would appear that more than one author has been misled by the 
terms ‘‘parietals paired” and “parietals single,” and has interpreted 
them as relating to the head shi(‘lds instead of to the bones. 1 
thoroughly examined the skull oF ev(‘ry specimen in the series before 
me, and Figure 1 will show an easy and clean method of cutting the 
skin of the head and turning it back so as to give a clear view of the 
parietals without in any way injuring the si)eeimen or disarranging 
the head shields. 

Jensen’s figure*'^ of Ophioseps (Figure 2) shows considerable dif- 
ferences in the shape of the skull bon(*s as compared with Api'osia 
(Figure 3) but, making due allowance for the semi-diagrammatic 
quality of his drawing, J should be inclined to separate the genera by 
the paired or impaired condition of the parietals, rather than by the 
frontal entering the orbital space or being separated from it by the 
posterior extension of the pj*efrontals, which form a suture with the 
postfrontals. 


r- 



Fig. 2. Fig. 3. 

After Jriison. From Rpt'cimoii in Australian Museum, 

frontal, M--maxillarj, N-— nasal, Far— parietal, Pf “prefrontal, 

Piij_— Premaxillary, Post f — Postfrontal. 


Although Jensen’s figures show that premaxillary teeth are absent 
in Ophioseps, 1 do not feel justified in using it as a generic charucter 
under the present cii'cumstanees. 0, repens Fry is without teeth, and 
A. pulehella (ira\ possesses them, but in all other generic ehara<‘tej‘s 
the former is identical with the latter, and therefore Fry’s repens must 
be placed, for the time being, in the genus Aprasia. 

These comparisons lead me to the conclusion lliat there are two 
species of Aprasia in Australia, viz., Aprasia pulehella (Iray and 
Apra.sia repens Fry. 

♦ Jensen— Videnak. Moddol., iii, PK)0, p. 317, figs. A-C. 
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Key to Genera. 

Parietal bone single, frontal reaching the orbit. (Fig. 2.) 

Parietal bone paired, frontal seijarated from the orbit by 
the pre- and postfrontal. (Fig. 3.) 

Ophioseps BocageJ' 

Ophiasrps Boea"c, Journ. Acad. Ijisboa, iv, 1873, p. 231. 

Ophiopsiseps Bonleiij?er, Brit. IMus. Cat. Liz., iii, 1887, p. 436. 

Ophiopsiscps eTensen, Vidensk Meddel., iii, 1900, p. 317, pi. iii. 

Ophioseps AVerner, K. Pr. Akad. VViss. Berl., Das Tierreich, Lief. 33, 
1912, p. 26. 

Degenerate form, closely related to Apraxia, Premaxilla not pro- 
jecting far between the nostrils. Frontals paired. Parietal large, 
unpaired. Frontals reaching the orbits. Postfrontal and jugal arc 
not present. Teeth only in the lower jaw, two on each side, very small. 
Ear opening concealed, rudiments of the hind limbs very small. Seales 
smooth, cycloid, no preanal pores. 

Ophioseps nasxttus BovagvS' 

Ophioseps nasutus Bocage, Journ. Acad. Lisboa, iv, 1873, p. 232. 

Ophiopsiseps nasidus Jensen, A^idensk. Meddel., iii, 1900, p. 317. 

Ophiopsiseps nasutus Bouleiiger, Brit. Mus. ('"at. Liz., iii, 1887, p. 436. 

Apraxia brevirostris AVerner, Fauna. Siidwest- Austral iens, ii, 1909, 
p. 266, fig. 2. 

Ophioseps nasutus AVerner, K. Pr. Akad. AViss. Berl., Das Tierreich, 
JJef. 33, 1912, p. 26. 

Ophioseps nasutus Fry, Rcc. AV.A. Aluseum, i, 1912, p. 181. 


Ophioseps. 

Aprasia. 


/ *4 


#’ 





. > 



Fig. i 


Fig. 5. 
After Jetisen. 


Fig. C. 


' Translated from Werner ’s description. 
•Translated from Werner’s description. 
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Snout projecting, rounded. Eye well developed, surrounded by 
a ring formed of small shields. Tail shorter and more slender than 
the rest of the body. Rostral shield higher than broad, with parallel 
sides, the part visilde from above being triangular. Nasal shields in 
contact with one another behind the rostral, and fused with first 
supralabial. Nostril sometimes connected by means of a short hori- 
zontal fissure with the anterior side of the upper lat)ial. Prefrontal 
shields paired, in contact in the middle liru' and on the side bordering 
the second upper labial. A large six or eight-sided frontal shicdd with 
rounded hinder edge. Parietal shields not larger than the adjoining 
scales. Postociilar shield small or absent. A small supraocular shield. 
Mental large, the hinder side being truncate. First pair of lower 
labials large, separated in the centre by a second small shield. Four- 
teen rows of scales round th(‘ body. Sometimes two enlarged preanals. 

U])per surface brown, tlie individual scales with parallel dark 
streaks in the centre. Those on the sides of th(‘ body are broader. 

Locality. — I/ion Mill, Donnybrook, AVest Australia (Type). 

Genus Aprasia. 

Aprasia Cray, Ann. Mag. Nat. Plist. ii, 1839, p. 331. 

Aprasia Boulenger, Brit. i\lus. Cat. Liz. i, 1885, p. 245. 

Aprasia Wei’ner, K. Pr. Akad. Wiss. Berk, Das Tierreicli, Lief. 33, 

1912, p. 25. 

Parietal bones distinct, paired. Frontals paired, separated from 
the orbit ))y the posterior extension of the pref rentals, which form a 
suture with the ])ostorbital. 

Premaxillary teeth ])resent {pulchclla) or absent (repens), two 
teeth on ea(‘h side of the lower jaw, all microscopic. Ear opening 
concc‘aled. Slight rudiments of hind limbs externally, head with large 
symmetrical shit'lds. No parietals. Scales smooth, cycloid, imbricate. 
Belly scales scarcely enlarged. No preanal pores. 

Habitat . — West and South Australia. 

Type of genus in British Museum (Natural History) (A. piilchella 
Gray). 

A comparison of tin* characters of the twenty- five s])ecimens 
examined showed tiiat those of A. repens were consistently similar 
while those of A. pulchclla alone varied .suftici(*ntly to be dealt with 
in detail. 

Whatever modifications or slight variations may occur, as far 
as head shields are concerned, it is positive that all those specimens 
which 1 have placed as A. repens are without premaxillary teeth, and 
have a long narrow snout, whereas those placed under A. pulchella 
possess teeth and have a broader and shorter snout. Furthermore the 
postocular scale is absent in A. repens and present in A. pulchclla. 
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Key to the species of Aprasia: 

Postocular prcsciil,, 4tli upper labial separated from tlio supra- 
ocular by the postoeular scale. Lenp^tli of 
snout from eye, leas than 3 times the dianu'ter 
of eye. Premaxillary teeth preaeiit . . . . A. pulchella. 

Postoeular absent, 4th upper labial in contact with supraocular. 

Length of snout from eye, equal to 3 or more 
times the diameter of the eye. Premaxillary 
t(‘eth absent . . . . . . . . . . A. repent. 


Aprasia pttlchella dray. 

Aprasia pnlcheUa J. E. (iray, Ann. Mag. Xal. Jlisl., ii, 1(S39, p. 331. 

Aprasia pulchcUa E. Cray, in G. (irey’s Two Exped. Austr., ii, 
1841, app. E, p. 4128, ])1. 4, hg. 2. 

Aprasia pidchella Lutkein, Yidonsk. Moddel., 1862, p. 300, pi. 1, fig. 3. 

Aprasm odolineata Peters, Monalsb. Akad. Wiss. Berl., 1863, p. 233. 

Aprasia pulchf II a Gunther, Ann. Mag. Nat. Hist. (4), xii, 1873, p. 145. 

Aprasia palchella Boulenger, l^rit. Mns. Cat. Liz., i, 1885, p. 246. 

Aprasia pulchcUa McCoy, Prod. Zool. Victoria, ii, 17, 1888, p. 233, 
pi. 162, fig. 1. 


Aprasia pulchcUa Werner, K. Pr. Akad. Wiss. Berl., Has Tierreich, 
Lief. 33, 1912, p. 25, figs. 1-3. 





Fig. 7. 


Fig. 8. 
After McCoy. 


Fig, 9. 
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Snout projecting beyond the lower jaw, rounded, eye well 
developed, its diameter larger than its distance from the mouth. 
Eyelid rudimentary, a circular scaly ring. Tail shorter than body, 
subequal in diameter througliout, the lip l)eing obtuse and rounded. 
Three or four anal scales, the central ones either elongated trans- 
versely or triangular. Eudirnents of hind limb extremely small, and 
hardly visible. Rostral broader than long or higher than broad, 
visible from above. Nostril situated in very large nasals, either 
isolated or connected with second upper labial by a suture. The 
nostrils form a suture on the top of the snout and fuse with the first 
upper labial, thereby reaching the lip. There is one preoeular, one 
postocular scale, five or six upper labials, the third and fourth bor- 
dering the eye, and two oj* three lower labials. The inter nasals are 
absent, the frontal is large*, twice* or more times as broad as the 
su])raoculars, about 1| times as long as hj*oad, and as lemg as, or 
longer than its distance fre)m the end of the snout. Its sides may be 
parallel or diverging i)e)sterioi‘ly or anteriorly; it is six-sided, the 
anterior being angular and the })osterior broadly rounded. 

1'he ])ariotal shields are absent, but the* parietal scales are slightly 
larger than those on the eK*ciput. Mental large*, brewlly trapezoid. 
Twelve or more series of seah\s a»‘e)und the* body. Head shields here 
and there covered with minute* pits. 

Colour . — Yellowish above and below with a number of longi- 
tudinal (generally 8) dark bj*owii line*s forme*d by series of deits. 

LocaUlics of l::}pecimr)is K.ramincd . — One from AVest Arthur, via 
Wagin, W.A. Thirteeni from “Australia,’^ but thei*e is no reason 
to doubt that they came from AVestern xAustralia. 

Ty])e in British Musenim, 

Comparative. 

Of the fourteen specimens of A. seven have twelve 

rows of scales round the^ body, the rest fourteen rows. Apart from 
this variation in the number of scales, the characters are fairly 
constant aTid warrant placing all the specimens under one species. 

General . — Comparative details of the characters may be given 
as follows: — In all the specimens parietal scales are slightly larger 
than those on the occii)ut There may be three or four anal scales, 
which may vary in size and shape, but in no way doc s the variation 
appear to’ be eharact(‘ristic of a group. This same may be applied to 
A. repem and O. misniiis. There may be three triangular, or two 
enlarged rather rounded scales. l)ordej-(‘d in each case ])y small ones. 
Throughout the series there is one ])reocular and one postocular, the 
latter separating the fourth upper labial from the supraocular; this 
I have used as a specific chai'acter in the key. One abnormal specimen 
has two preoculars and one postocular on one side of the head and 
two postoculars on the other. 
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Shape of the Snout . — This is slij?htly variable; it may be indis- 
tinctly trilobed or bluntly rounded, and in th(' latter ease, wiiich is 
most general, it may be said to be almost anirular; the rostral is visible 
from above, the size of the portion visi})l(* varying slightly in different 
specimens; it may be lii^her than broad or as broad as hij^h; in some 
eases it ^^radually narrows from the lower angles to the apex, while in 
others the sides ai'e parallel for a short distance and then converge 
to the apex. 

Xostrils . — These are situated in the large nasals, which form a 
suture on the snout, thus excluding lh(‘ inlernasals (which are absent), 
and they fuse with the first upper labial, af)pearing to reach the lip; 
the nostril may he isolated or connected with the second ujiper labial 
by a suture. 

Labials. — Thei*e may be five or six lower labials, and the third 
and fourth upper lal)ials border the eye. 

In tli(‘ following paragraphs, wherever th(‘ fii’st u]>per labial is 
mention(‘d, 1 mean that one wliieh is join(‘(1 with, and which in some 
eas(\s cannot be distinguislu'd from tin* lower half of the nasal. 

Frontal Shield. — The frontal shows little variation in adult 
specimens, more in the young; it is gen(‘rally about twice as broad 
as the suj)raoeular though never less, and it may be as long as, or 
longer than its distance from the end of the snout. On an av(‘rag(‘ 
it is about IJ time's as long as broad, and may be broadei* in front 
than behind, oj* vice-versa, or e(|ual i?i im’asureim'nl across the ante'rior 
and f)osterior portion. It is obtusely angular anteriorly and broadly 
ro unded poste riorly . 

The head shields are here and there ( es])('cially the anterior ones) 
covered with minute pits. These have been described as papilUw 


Aphasia hepens Fry. 

Ophioseps repens Fry, Fe(‘. W. Austr. INlus., i, 11112, pj). 178-182, text 
figures. 




Fig. 11. 
After Fry. 



Fig. 12. 
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Snout projeclintj:, slightly hooked and trilobed ; a little more than 
three times the diametei* of the eye. Eye considerably loinjer than its 
distance from the mouth, surrounded l)y a rin^’ of small scales, of 
which the posterior are the largest. Portion of the rostral seen from 
above is once and one-half as lon^ as its distance from the frontal, 
once and a quarter as broad as lou^, as lon^* as the diameter of the 
eye; the portion seen from below loni»er than broad and slightly 
narrower behind than in front. Nasals apiiarently fusi'd with the 
first supralabial of each sidt‘, in eontaet behind the rostral; a little 
shorter than the prefront als, th(*ir suture bein^' th(‘ same length as 
that of the prefrontals. Nostril lar^e, not visible from above; a very 
distinct jiroove runs from its posterior ed^e to the lower anterior 
border of the prefrontal. Pr(‘frontals a little larger than the nasals, 
a little more than half the length of the fi’ontal, forming;’ a sutui’e in 
the median line and with the second supralabial. Frontal six-sided; 
broader in front than behind; almost once and a half as long as 
hroad, as long as its distanc(‘ from th(‘ end of the snout. Supraocular 
narrow, extending down hehind the (‘ye and me(‘ting the third supra- 
labial. A pair of parietal shi(‘lds larger than the adjoining scales, 
in contact behind tlu' eye with th(‘ third supralabial. A small 
pr(‘oeular, no ])osto(*ulai*. J^hve supralabials, four of them being 
distinct, the fourth very high and band-lil<(‘, in contact behind the 
eye with the sui)raoeulai‘ and the [)ari(‘tat scale, the fifth smallest, 
siiuarish. Mental larg(‘, almost twice as broad as long. Four sub- 
labials, the anterior pair the* largest and separated from {*aeh other 
in the median lim* hy a small shi(‘ld, which is followed by three others, 
the middle one of which is the smalhvst. Head shields thickly dotted 
with minute jiajiilhv. Scales smooth, hyphlops-like, in twelve series 
round the body. I’reanals not (‘ularged. No external rudiments of 
limbs. Tail one-third as long as tin* body, terminating in a circular 
scale. 


(^olaur {spirits). Hody liaiit givyish-brown above, slightly 
lighter lieneatli. liongitudinal rows of faint spots on the dorsal and 
lati'ral scales, th(\se spots fainter and the rows more nuuK'rous on the 
sides. Hcad-sliields with faint brown maihs. Tail ycdlowish, tin* 
rows of spots of a reddish (u>iour. Total lengtii 14;') mm. 'fail 45 mm. 

Type in Western Australian Museum, reg. no. K.3(j4. 

Described from a single siiecimen from Western Australia, 
without exact locality. 


Comparative. 

The eleven specimens which have no postocular and in which tin* 
diameter of the eye is (‘(pial to thrive or more times the length of the 
snout, and which (with the exception of three .specimens too small to 
be examined) have teeth in the upper jaw, I have placed as Aprasia 
repens Fry. The various characters may be enumerated as follows : — 
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There are no ordinary enlarged parietal shields but the parietal 
scales are invariably larger than the surrounding occipital scales. 
The anals show but little variation; there may be one long transverse 
scale with a small one at each end; or the central one may be a little 
smaller and the outer ones slightly larger. There is one preocular 
and no postocuJar, thereby allowing the fourth upper labial to join 
the supraocular. 

Shape of Snout. — This, which may be slightly or distinctly 
trilobed, is never rounded or angulate as in A. piilchrlla. The nostril 
suture connects with the prefrontal in all the specimens, and never 
with the second upf)er labial as in A. pulchella. The enlarged nasals 
form a suture with the first upper labial, thus giving the appearance 
of a nasal reaching the lip. 

As in A. pulchella j the intemasals are absent. 

Fro7ital Shield. — This may be as long as, or slightly longer than, 
its distance from the snout, it is about twice as broad as the supra- 
ocular, but may be a little more in some specimens; in the adults it is 
obtuse-angled in front and rounded behind as in A. pulchella, but in 
the very young specimens the jiosterior border is produced backwards 
forming a narrower portion, as if sipieezed in on each side. Several 
specimens bear a small hard clasp or spur on each side of the vent, 
in addition to the rudiments of the hind limbs which appear as soft 
loose scales; evidently those with the hard clasps are males, but the 
presence or absence of these does not appear to have any bearing on 
the type of scaling in respect to the preanals. 

The eye is much larger than its distance from the snout, and is 
about eciual to two-thirds the distance between them. Many of the 
head shields, especially the anterior ones, are (jovei*ed with minute 
pits, these having been described by Fry as X)apilla‘. 

Localities. 

Of the scries examined three specimens are from Bumbleyung, 
W.A.; one from Fremantle ; one from Cottesloe, W.x\. ; one from 
Midland Junction; and two, including Fry’s type of (). repens, are 
labelled W. Australia. Three without locality no doubt come from 
West Australia. 



A NEW VARANUS PROM COQUET ISLAND, QUEENSLAND. 

By 

J. R. King HORN, Zoologist. 

(Plates xvii-xviii.) 

Varantis boulengeri sp. nov. 

Varanus sp. De Vis. Proe. Linn. Soe. N.S.W. (2), i, 1887, p. 1137. 
Varanus sp. nov. Boulenger. Zool. Record, 1887 (Reptilia), p. 11. 

Teeth obtuse, inclined to be conical. Snout broad, as long as 
the distance from the anterior angle of the orbit to the anterior angle 
of the ear orifice. Canthus rostralis obtuse, indistinct. Nostril broadly 
oval, almost circular, situated nearer tlie tip of the snout than the eye. 
The distance from the eye to the centre of nostril is 11.5 mm. and from 
the nostril to the snout 8 mm. Ear opening obli(jue, about as large 
as the eye. Scab's of head, including supraoeulars, flat, smooth, 
irregular in shape and size, the larger ones being situated round about 
the central lim*. Scales on occipital I'Cgions smallei* than tliost^ on 
for(' pail of head, but lai’gei* than the tempoi*als. Low(‘r ey(‘lid scaly, 
the scales of the central horizontal lijie being largest and dark coloured. 
Scales of dorsal surface smalh'st on neck, largest towards the tail; 
they are broadly oval in sliape, smooth, and more or h'ss ilattened, 
though thost' on the neck are strongly convex. Lowei* labial and chin 
scales largest on tlie outside, becoming gradually smaller towai'ds the 
mental groove, and larger agaiji towards the nuchal fold where they 
are smallest. Abdominal scales large, rectangular, longer than broad, 
disposed in 74 rows from nuchal fold to groin. These scab's ar(‘, 
here and there, incompletely separated, giving the uiidc'r surface the 
appeai'ance of having transverse folds of the skin, ea(‘h fold bearing 
many incomplet(' grooves. Peet slender, third and fourih ting(*rs 
subequal, the fourth not as long as the distanc(‘ from the ey(' to the 
snout. Tail cylindri(ml and somewhat depi‘essed at base', but Ix'coming 
laterally compressed and keeled towards the tip. Seales of dorsal 
surfiice of tail more or less flattejied at base, likt' those on body, but 
keeled towards the ti]>. Scales of V(*ntral surface of tail similar at the 
bas(‘ to those of the abdomen, but becoming more elongate and strongly 
keeled posteriorly. 

Colour {in spirits ). — Tjimbs and dorsal sui'face light grc'y, covered 
with dark, almost black blotches, which here and there t(*nd to 
form irregular transverse bars. The upper surface of the head is 
suffused with a brownish tinge. Under surface yellowish, crossed here 
and there by indistinct, pale grey cross bars. Chin, throat, and sides 
of neck spotted. Tail marked at the base much the same as the body, 
but becoming more uniformly coloured towards the tip. 
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Locality , — Holotype from Coquet Island, Howick Group, Queens- 
land, lat. 14° S., long. 144° E. The two other specimens before me, 
K.6144 and R.GTSa, are both from Townsville, Queensland. 


Holotype . — Register number R.8083, Australian Museum. 


The measurements of the specimens are given below 

Holotype. E.6735. 

in millimetres: 

R6144 

Snout to vent 

195 

234 

245 

Vent to tip of tail . . 

145 

315 

340 

Length of head 

39 

41 

42 

Greatest breadth of head . . 

27 

28 

28 

Breadth of nostrils . . 

13 

13.5 

13.5 

Depth at eyes 

15 

17 

17 

Fore limb and claws 

47 

57 

61 

Hind limb 

65 

78 

78 

Length of eye 

6 

8 

7 

Scales around body . . 

98 

102 

99 

Longitudinal abdominal rows 

74 

80 

84 

Total length 

440 

549 

585 


l)e Vis^ in describing a specimen from Herbert River, Queensland, 
had a suspicion that it might have been a local variety of Varanus 
prasiniLs, or at least a new record, as the latter is not known to occur 
nearer to Australia than some of the islands of Torres Strait, but he 
did not attempt to name it or suggest that it was a new species. Later, 
Mr. Boulenger recorded De Vis’ find as a new species ; he also refrained 
from attaching a name, evidently because he did not have access to the 
specimen. As 1 have not seen this specimen, 1 can only suggest that, 
from the description given by De Vis, it is identical with those before 
me, and therefore I am pleased to be able to give it a name which will 
in some way associate its founding with Mr. Boulenger, w^ho was the 
first to suggest that it was new. 

The specimens before me differ from V. prasiniis in more than 
half a dozen good characters, as a perusal of the descriptions and a 
glance at the figures will show. 

The holotype was collected by Mr. C. Hedley, and I am indebted 
to him for references to various notes dating back to the time of 
Captain Cook and Sir Joseph Banks. C'ook" land(*d on an island about 
20 miles south-east of Coquet Island, and, seeing there many lizards of 
large siz(‘, named the locality Lizard Island. It is recorded that some 
of them were captured, but I can find no reference to their being 
described, in 1001 Dr. A. E. Einckh’* visited the island, and brought 
back a collection which comprised four species of Lygosoma, but he 

^ T)e Via — loc. cit. 

* IlnAvkoswortli— Account of the voyages undertaken . . . for making 

discoveries in the Southern Hemisphere, and successively performed by Commodore 
Byron, Captain Wallis, Captain Carteret, and Captain Cook, in the Dolphin^ the 
Swallow, and the Endeavour. . . . Vol. iii, 1773, p, 598. 

*.Tohnston — Proc. Linn. Soc. N.S.W., (2) xxvi, 1901, p. 214. 
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did not see any trace of larger lizards such as Varanus. As Cook 
does not say just how big the lizards on the island were, I venture 
to suggest that they were either identical with, or closely allied to, 
the species described in this paper from Coquet Island. 

Mr. Hedley informed me that the lizard was found running along 
the beach. 



THE LARGEST HIPPOPUS. 


By 

ClIAKbES HedLEY. 

Interesting: data relating: to the size attained by the great Clams 
was published by the hite Mi*. Edgar Smith. ^ He observi'd that the 
British Museum had I'ccently acquired from the Philippine Islands a 
specimen of Jlippojms hippopua which was 13| ins. long 16 lbs. 9 ozs. 
in weight and far exceeded in size the largest specimen previously 
known. 

But these dimensions again are exceeded by a shell which, in 
company with Dr. 11. A. Pilsbry, 1 oldained alive on September 14th, 
1923, at low tid(‘ on the Pandora Reef, near Palm Islands, off tlie coast 
of (Queensland, in about 18" 50^ S. Lat. This individual weighs 28 lbs. 
9 oz., and is 15J[ inches in total length, lOJ- in height, and 30'i7» in 
breadth of conjoined valves. With increase of age, this species liecornes 
more inequilat(‘ral by disproportionaP' increase of the jiosterior end, 
also the beaks bijcome greatly incurved. 

Since writing th(' above, Mr. 11. A. Longman kindly informs me 
that he lias in Ihe (Queensland Museum, an 11. hippopus from Orpheus 
Island, CJueeiLslaiid, whicli is 41 lbs. in weight when cleaned, and is 
18 in inches in length between parallels. 


‘ Sinitli, Aluhu*. Ror. iii, 1898, p. 111. 



A SUPPOSED MOLLUSCAN EGG-NIDUS. 

By 

Charles Hediasy. 

(Figure 1.) 

A curious article was collected iu March, 1923, on the beach at 
Cronulla, New South Wales, and sent for identihcation to the :\luseuin 
by Mr. Adam ]3roadfoot. 

It consists of a band of sand gi*ains glued together and spirally 
rolled into the shape of a bowl open at the bottom. This coil overlaps 
for half a whorl or more, is grey speckled with black, tliiji and friable, 
in texture like a Scotch oat-cake. The base is contracted, evenly trun- 
cated with a vertical edge, the middle is bulged out, and the upper rim 
is vertical, frilled or ra,gg(‘d. hi diameter the top is 55 mm., the biise 
30 mm., and the height is 30 mm. 



Fig. 1. 


This object has so close a resemblaiK^e to the egg-nidus of Natica 
described by European authors as to suggest that it may be the 
product of rolinices aulacoghssa. DillVrent species probably construct 
their nidus on a slightly (litf(‘rent ])attern. 

As I cannot detect in this mass any molluscan eggs, I am unable 
to determine its nature satisfactorily. This account is penned to invite 
scientific beach-combers to investigate the subject further. 

Tjiteratuj’c on Natica nidas is as follows: 

Hogg, J. — Trans. Linn. Sue. Lond. xiv, ]8L*r), pp. 318-321, pi. ix, figs. 1-8. 
Eeviewing previous literature. 

Forbes, E., and Hanley, S.- Hist. Brit. Moll iii, 1853, p. 328. 

Harvey, W. H. — The ftcJi-side Book, 4th ed., 1857, ]). 05. 

Jeffreys, J. G.— Brit. Coneh., iv, 1807, pp. 213, 222. 

Gould, A. A. — Invert. Massachusetts, 1870, p. 339. 

Cooke, A. n.—Molluscs, Camb. Nat. Hist., iii, 1895, p. 120, text fig. 41; eopied 
by SimroLh, Broun 's Tierr-Reichs, Molluseu iii, 1907, pi. 40, fig. 12. 

White, B. C.-— Marvels of the Universe, ii, n.d., p. 770, text fig. ''A sand saucer.' ’ 


EXPLANATION OF PIRATE XII. 


Sketch Map, showing: dykes and masses oF altered Gabbro 
Serpentine, Bowling Alley Point, near Niindle, New South "Wales. 

Seale : I inch = ] 6 chains. 
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EXPliANATION OF PTjATE XIII. 


Figs, 1-4. Topaz, Blatlierariri Creek, Torrington, New South Wales. 

Forms: o (001), m (110), M(230), I (120), g (130), n (140), 
d (201), h (203), a (221), u (111), % (223). 

Fig. 5. Quartz, Tiugha, New South Wales. 

Forms: r (1011), 2 (0111), c (6061), i (5053), 5 (2112), x (6151), 
</, (716'3). 



Plate XIII. 


REC. AUSTK. MUS., VOL. XK. 



T. Hodge Smith, del. 



EXPl^NATION OF PLATE XIV. 


Fii?. 1. ManroUcm pennanti anstraUs Hector. A specimen 54 mm. 
long, from the Province of Canterbury, New Zealand. 

„ 2, Lampanyctus toumsendi Eigen, and Eigen. A specimen 

65 mm. long, from Lord Howe Island. The distribution 
of the luminous scales as here illustrated has been deter- 
mined by the aid of other specimens from the same locality. 

„ 3. Argyropclecu-s aniabilis 0<j^i\hy. Jjeetotype of Sternoptyckidcs 

amahilis, 42 mm. long, without the tail, from Lord Howe 
Island. 




EXPLiA NATION OP’ PLATE XV. 


Ecseniu.^ niandihularis McCulloch. Male, IJolotype, G4 mm. 
lonjjr, from Masthead Island, oft* l^)rt Curtis, Queensland. 

Ecsrmvs mandihularia MeXhilloeh. Female, Paratypo, 
f).*? iiirn. lon^^, from Masthead Island, off Port Curtis, 
Queensland. 

Ecs^eniiis mandihuJari^ IMeCulloeh. Mandibular dentition, 
sliowin^ anterior and lateral teeth. 

Salarias fascmf us Bloeh. A specimen 69 mrn. long", from 
Two Isles, off Cape Bt‘dford, Queensland. 





FJC PLAN ATI ON OF PLATE XVI. 


Fig. 1. Salaries crcnulatus Weber. A male, 79 mm. long, from 
Masthead Island, off Port Cnriis, Queensland. 

„ 2. SaJari<is crcnulatus, Weber. A female, 66 mm. long, from 

Masthead Island, off lh>rl (3urtis, Queensland. 

,, 3. Rainfordm opcrcxdaris McCulloch. Ilolotype, 124 mm. long, 

from Whitsunday Passage, Queensland. 




A. R. iM(’ri:r.Lf)(’]r and F. A. Mc XniLL, del. 


EXPLANATION OF l*T.ATE XVII. 

Vara7im houlenijeri, sp. nov. llolotypv, natural size, from ('(Kpiet 
Island, llovvick (tronp, Queensland, Ion.*:. 144*^ E., lat. S. 






EXPLANATION OP PLATE XVIII. 

Varami^ bmUengcri sp. nav. 

TTolotype. 

Pig. 1. Lateral view of head showing comparative distances between 
ear, eye, nostril and snout. Magnified X 2 

„ 2. Dorsal view of head showing size and arrangement of scales. 

Magnified X 2. 

„ 3. Dorsal scales. Magnified X 4, 

„ 4. Lateral view of mid section of tail. Magnified X 4. 

„ 5. Left hand. Magnified X 2. 

„ 6. Section of abdominal scales. Magnified X 2. 







A REVISION OF THE AUSTRALIAN PINNIDAE. 

By 

Charles Hedlev. 

(Plates xix-xxi.) 

The Pinnida' are a small family of marine bivalves iiielndiriL^ many 
fossil and about fifty reeent sf)eeies whieh oceur iliroiishont the warnuT 
seas of the world, '^riiou^h thin and brittle these shells are notable 
for their lenpfth, beinjjr exeeeded in this respeet only by tlie (Jiant 
Cfiams. They live planted point downwards with th(‘ tips of the broad 
ends projectinfJT above the surface of zostera fiats. An u.irJy wound 
may be inflicted on the bare feet of those' who tread on their sharp 
blades, from this the shells are called in Australia “ Razorbaeks.'’ 
The doinirs of a (commensal crab, f^innothercs, frecpiently a j^nest 
in the Pinna mansion, is related by classic legends either as the 
behaviour of a rascal or of a i^rateful attendant. 

The fii^st alteniffi at classification of the Pinnidie was by Chemnitz, 
who in 178f) drew attention to a feature se])aratin.L 5 : vainous species of 
Pinnu. In some, for instance P. incurvaia, the apical muscle scar 
has a rid^n* running' h'nj^thwise down the centre: in others, as in 
P. atrata, this ridue is absent. Apparently prompted by this observa- 
tion, Cray proposed* the ^enus Afrina for the second uroup, with 
l\ nigra for tyf)e. As tlie basis of this ‘zenus he cited ‘‘1844.’^ This 
has been shown by Tredah' to indicate' tlu' followin^^ passa<>(*, — ‘‘14ie 
Pi'nna have an eIonuat(*d shell with a loinjiludinal crack tilh'd with a 
caHila^e in the middle of ('ach valve, atid Airiria are shorter slu'lls 
without any such crack. — (Jray, Synopsis of the Contents of the l^ritish 
]\lus(‘Uin, 44th Edition, 1842, j). 88.’’ Iredale- advises that the name 
A Irina should date from tin* nominati(ni of a type in November, 1847. 

This classification was expanded first by the Adams brothers and 
then more fully by Dr. E. von xMartens'^. As the latter has explained, 
the feature noted by Chemnitz is comparatively trivial. The essential 
characters of Pinna aj*e that the shoulder of the shell towards the 
apex is externally anjj:led and fissured, whih* that of Alrina is rounded 
and entire; inside the valve. Pinna has a lon^^ jiarrow sinus which 
extends throu.uli the middle of the nacreous tract for niost of its lenj^th, 
while the nacreous ti'act of Atrina is not thus cleft. These features 
are contrasted in PI. xix, 8 and PI. xx, fi<»-, 12 of the present paper. 

An excellent account of the structure and habits of Atrijia is Luveii 
by Grave^. 

^ Gray— Pr(K*. Zool. Sor., 1847, p. 199. 

•2 Ircdalr — Proc. Malac. 8oc., x, 1913, pj). 294-309. 

Von Martens — Ann. Majj. Nat. Hist., (3), xvii, 1860, pp. 81 88. 

4 Grave — IT.S. Fisheries Pureau, Bull, xxix, 1911, pp. 411-439, pi. 48-nO. 
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RECORDS OP THE AUSTRALIAN MUSEUM. 


haR unfortuiiatoly transferred Pinna zelandica Gray, to 
Airina, whereas it really is, as Gray said, a Pinna, On the other hand, 
P. senticosa <iOiild is yirobably an Atrina, 

Probably Pimia> is more modified and Atnmi the more primitive 
form. 

Hy Lamarek in and afxain by Gray in 1847 the type of Pinm 
was indi(‘at(*d to be Pinna th(‘ first of the fi*enns in the Linnean 

presentation. This genotype lias been so generally miseonstriied that 
it is worth attention. In tin* tenth edition of the “Systema Natura,’’ 
liinne introdneed Pinna rad is, basinti’ it on two discordant fi.irnres, the 
first bein^ “JIurnph. mns. t.4().f.lj. Pinna lata.’’ a broad black shell 
from Amboyna; the s(‘(‘ond was ‘‘Arj 4 :env. Coneh. t.^b.f.F. Pema. ” 
a nai'row horn-eolonred eiuht-ribbed shell from an unknown locality. 
Six y(‘ars latfT the same (jiiotations were repeated for P. rudis in the 
]\lnseuni of Queen TTIriea. Put in 17()7, in the twelfth edition of the 
'‘Systema,” another reference was added, ''Giiian. adr. 2.t.2r).f.n6.” 
bein<r a species from the Adriatic, scor(*d with twenty lon<?itudmal 
furrows, and which ajireed with neither of the others. 

Thoujrh not included in the oriprinal party, Lamarck^^ misinter- 
preted the Red Ham shell from tin* West Indies, so well fisurecl liy 
Gheinnitz^ as bein”‘ th(‘ Linn(‘an P. rndis. Dispossessed of this title, 
tJie Red Ham shell may now n*surne its proper name of Pinmi 
fermcjinca Bolten. 

Polten^ fixed this name on Pinna nifira of Chemnitz while Dr. 
Gwyn Jeffreys*’ stoutly (*onlended that Pin}ui rndis meant the British 
shell. The controversy between candidates fo?* the use of the name of 
Pinna rndis need not be follow(*d further. 

A final effort was made by TJnne to composi' the confusion that 
he had caused, for in his comdudinp: notice of P. rndis he se]iarated as 
variety heia the lilack shell from Amboyna. Because the description 
a])plies to the shell figured by Ar^enville and not to that of Rnmphiiis, 
the former must carry the name of l*intui rndis, Hanley^® wrote 
“ Art?enville’s en^n-avinu: is not so unlike the ideal, but was appar- 
ently drawn from a broken specimen ; it has been (piote^ by Dillwyn 
for his carnea, and by Lamarck for his fJahclInm, which latter, purified 
in its synonymy, seems identical with the former.” Pinna carnea 
(— /lahrllnni) was recognised as a native of Ikirto Rico in the West 
Indies, by Dali and Simpson. 


Hiitcr — Mniiiinl ef Ntnv Zcnland M<»11 iihc(I, 1913, p. 893. 

0 Lamarck — Syst. Aiiim. r. Vert., 1801, p. 112. 

7 Ch(‘mnitz — (\>iich. (’ah., viii, 178.“), p. 218, t. 88, fi;^. 773. 

« Bolton— Mus. Bolt. (2)^ 1798, p. 

5»JoffroyR — Journ. do Conch., xv, 1807, p. 2.30. 

10 Hanley — Ips, Linn. Conch., 185.'), p. 148. 
n Dali & 8nni)8on — II. S. Fish Comm., Bull, x\, 1, 1900, p. 402. 
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A ustralian Fossils. 

The followinj? species of fossil l^iiinidic are noted as recorded 
from Australia. 

Pinna aiustrahs lludlcvston, from Western Australia. 

Pinna cordata Pritchard, from Victoria.^^ 

Pimm inrrmis Tate, from South Australia.^* 

Pinna reficosa Chapman, from Kin**' Island, Tasmania.’"* 

Atrina tateami nom. mui., from Sonlli Australia; as J*inna srwi- 
costata Tate’^’ was f)re-oecupied by a recent speci(‘s fi’om the 
Hawaiian Islands, Pinna srtnicosfain Conrad/' anotiier name 
is here proposed. 

Erroneous and Douhfful Krfcrrnrcs. 

Pinna ccyianira^ is record(‘d by Pact el'” as from Australia. There is 
no such species. 

Pinna cuminyii is record(‘d by Pecv(‘’'' as from Australia. It has not 
been observed since then from that locality. As Hanley in the 
original d(*scrif)tion wrote ‘‘IJab. Peruvia'^ that is more probable. 
Blit it is not included in Dalis list of Peruvian shells.-*’ 

Pbum ntagnifira is cat alo, muni by Paid el-’ as tVom Australia. There 
is no such sp(‘cies. 

Pinna pedinata is lisl(‘d by Jay-- as from New Holland. Tlu^ species 
is European and the locality (‘rroneous. 

Pinna rainulosa is reinirded by Clessin-' as fi-om Morel on Bay. This 
species was orii^inally recorded from the West Tndii's. (’b’ssin’s 
error jirobably arose from tin* duplication of s])e(‘ies 52 by Reeve. 
Pinna rotundafa is I'l'c'ordcd by Menke-’ as ('roin New Holland. Afipar- 
ently this is an I'rror of ident itication. 

Pinna svrrata is ri'corib^l by Hanley-"' as from New South Wales. This 
s])eci(\s belongs to the West Indies and the Australian reference 
is an error. 

Pinna s<pia)nosa is recorded by Hanley-^’ as from Australia. A})par- 
ently this is an error of identification. 

1-' lludloatoii — (t(*()1. Mf.a-» ("D» vii, 1800, p. 214, pi. ix, 0. 

5:’ Prit(‘h;n'(l — Proc. Kov. S(K'. Vieforin, n.s., vii, ISO.!, p. 228, j)l. xii, li^a. 4 5. 
'+C]aipainii — Proc. Pdv. Six*. Mctori.'i, x\xii, 1020, p. 220. 

eiliMpiiiJUi — M uh. Mi'llumriio, iv, 1012, ]>. 47, ])1. vi, fly-. 8. 

1'* Tate — Tmiis. Uoy. Sru^, S.A., viii, 188(5, ]>. 122, ])1. xiv, fi”-. 0, and oj). (dt. 
XXV I i, 1800, p. 27(5. 

37 ('loiirad — dourn. Acad. Nat. Sci. PliiJad., vii, 1837, p. 245, ])1. 20, fi^. 1 1. 

Paot(d— Cat. (Wli. Sarnnil., 1800, p. 200. 
i‘>Tlecvt* — (Joiich. Icon., xi, 1858, ]d. xvi, lij^. 29. 

'•if>l)all — T’roc. P.S. Nat. Mas., xxwiii, 1000, }). 254. 

Pactcl — v:at. ("oiudi. Saininl., 1800, p. 208. 
day— Cat. Shells, 1830, p. 31. 

Clossin — Conch. Cab., viii, 1801, p. 95. 
ii4Monke— Moll. Nov. IToll. S])in., 1843, p. 30. 

20 Haiilev — Cat. R<‘c. llivalves, 1843, p. 252. 

20 Hanley — Cat. Ree. Bivalves, 1843, p. 252. 



144 


RKCORDS OF THE AUSTRALIAN MUSEUM. 


Catalogue of Amtralian Species. 

Pinna atropttrpurea Sowerby. 

Pinna a^fropurpurea Soworby, Tankerville Catalof^uo, p. 23, No. 531a 
appendix, p.v. 1825; Id., Tlanley, Cat. Tlec*. Bivalves, 1843, p. 255 ; 
Jd., Peeve, Coiieh. leon., xi, 1858, pi. xxii, fifj:. 41; Jd., von Martens, 
Ann. Mair. Nat. TTist., (3), xvii, 18(16, p. 87; Id., Clessin, Coneh. 
Cab., viii, 1890, p. 71, pi. 27, fi*r. 2. 

Hah. — Queensland: — Cape Flattery (self). 

This species has not been previously recorded from Australia. T 
found a siiii^le spetdinen alive on the sand flat under Cape Flatterv in 
July, 1916. 


Pinna attknttata Reeve. 

Pinna atienaaia Rc(‘Vo, Conch. Icon., xi, 1858, ])1. xxiv, 46. Id., 
Clessin, Conch. Cab., viii, 1890, p. 59, pi. 27, tic:. 1. Id., Lyn«e, 
I>. K"l. Danske Vidensk. Sclsk. Skriftor, 7, v, 1909, p. 149. 

Pinna stntehhurii Peeve, Condi. Icon., xi, 1859, pi. xxxiii, sp. 64. 
Id., Pa^onsteebor in Kossinann, Zool. Kr^cbnisse, i (2), 1877, p. 31. 
Id., von Martens, Ann. Mau'. Nat. Hist., (3), xvii, 1866, p. 87. 
Id., (/Icssin, (V)ncb. C-ab., viii, 1891, p. 74, pi. 30, fijjc. 2. 

JIah. — Queensland: Moreton Bay (type, S. Stutebbury.) 

Von Martens has insisted that P. siuichhurii is a synonym of 
P. attennata, wbicli lie refers to a {xroiip ('yrtopinna xirojioscd by 
Morcli-^ for P. ineurva, (imelin. 

Peeve notes that the Queensland shell is called after an esteemed 
residc‘nt of Bristol, who had Hkmi (February, 1859) lately died. 
Stutebbury was once (lovernment (Jeolo^ist of New South Wales. 

Pinna dolabrata Lamarcli '. 

(Plate XX, fl". 9; plate xxi.) 

Pinna sp., Peron, Voy. Terr. Austral,, ii, 1816, p. 81. 

Pinna dolabrata Lamarck, An. s. vert, vi, 1819, p. 133; Id., Blainville 
T)i(*t. Sci. Nat., xli, 1826, p. 69; Id., Cray, in Kin«:’s Survey, 
appendix ii, 1827, p. 478. 

Pinna zeylaniea An^as, Proe. Zool. Soe., 1865, p. 655 (not of Cray). 

Pinna incrniis Tate, Trans. Poy. Soc. S.A., ix, 1887, pp. 71, 107, pi. iv, 
5; Id., Chapman, Proc. Poy. Soc. Victoria, xxxii, 1920, p. 229. 

P. dolabrata, Clessin, Conch. Cab., 1890, p. 69. 


Morch— CJnt. (^oncli. Voldi, 1852, p. 51. 
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//a5.— South Australia Si. Vincent Oulf (Anj?as) ; Western 
Australia: — Euela (Tate). 

Under this name Lamai'ck (leseril)ed a tine J* in tut, 14 iiu'lies loiijjf, 
which has been ne^'le(*4e(l by subserjuent writers, ilis locality les 
mers australes,’’ indi(‘a1es Peron as the colhs^tor, because othei's of his 
shells were thus cited. The locality lalx^ls of Peron seem to hav(* 
been usually detective. To nive an idea of the form of P. dolahrata, 
Lamarck quoted a fij^ure of Uhemnitz which is somethin^^ like it. 

Peron himself writes that in January 1808 h(‘ found a larj^a* bed 
of Pinm in a sheltered bay of Kan.iraroo Island. The shells were 
sunk in a door of sandy rnnd, cov(‘red by two feet of water at low 
tide and were so abundant that he could easily have collected thousands 
of them. 

In shape this species resembles P. tnadida, but the radial ridges 
are always smaller and closer. 

1 en(piir(‘d of M. H(‘dot, custodian of the Lamarck Collection in 
Ceneva, if P. dolabraia was represent(‘d there. In reply In* sent me 
very kindly the photoj^raphs reproduced in PI. xxi, of a co-type of 
P, dolahraia, 1215 mm. in hm^th, 97 mm. in breadth and 29 mm. in 
thickness. These corresi)ond so closely to the shell from Adelaide here 
fi.iz:ured that 1 am assured of their specific identity. 

My other fij»ure is from a specimen 11^ inches lont^, collected by 
Mr. Walton at the outer harbour of Adelaide, South Australia, and 
kindly forwarded by Dr. P. Pulleiiie. 

Pinna fumata l\ccvi\ 

Pinna firtnaia Reeve, Conch. Icon., xi, May, 1858, pi. xv, fij^*. 27, 28. 

Id., llanl(‘y, Proc. Zool. Soc., Nov., 1858, p. 227. Id., von Alartens, 

Ann. Ma.”. Xat. Hist., (8), xvii, ]>. 87. Id., Melvill & 

S'tandcn, Journ. Linn. Soc. Zool., xxvii, 1899, p. 184. Id., (8essin, 

Conch, (hb., viii, 1890, i). 54, pi. xxii, ixa:. 1. Id., llerdman, U(‘port 

Pearl Fisheries JManaar, i, 1908, p. 87. 

Hal). — Queensland : - Murray I.sland (lladdon) ; NortlicjTi 
Territory: — Darwin (W. 11. Christie). 

Pinna isosceles, sp. iwv. 

(Plate xix, fi^‘. 1.) 

Shell small, subtrian^nlar, nearly symmeti’ical, the ventral an^le 
more rounded than th(‘ dorsal, almost twice as lon”‘ as broad, 
moderately inflated, (k)lour, blackish brown shadin^^ anteriorly into 
russet and tawny olive. Sculpture: — there are seventeem low rounded 
equidistant ribs, parted by broader flat interstices, across the ribs 
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run a few distant seri(*s of scales; the ventral limb, extending? for 
about a sixth of tlie lieijzlit of the shell, is devoid of radial sculpture 
but has irregular eoneentrie ‘growth lin(‘s; under the lens the entire 
shell is densely microscopically shajiTeened, The adductor scars, parted 
by the usual Pinna sinus, are nacivous with a i^reen retieetion. 

Len.jj:th 160 nim., hci^Oit [16 mni., de})th of conjoined valves 22 mm. 

f/«/>.—New Soutli Wales: — Port Jackson, North Harbour (type, 
(1. B(*sser) ; Sand flats at (lunnamatta Bay ( F. A. McNeill); Lord 
Howe Island ( W. K. B. Oliver and A. R. McCulloch). 

^riiis spe(*ies has b(‘(ui niisidentifi(‘(l as Pinna Zealand id and P. 
nufrirala. Uie nearest ally is Piium mnnivoatata. Conrad, of which the 
viuitral limli, the space l)art‘ of radial riblets, is much broader. 

The scul])ture of l\ isosceles distin<>’uishes it from other wed^m 
sliaped Pinna such a.s P. aquilatem von Martens, P. malnccensis 
Clessin or J\ regia Reeve. 


Pinna madida Peeve, 

Pinna madida Reeve, ('onch. Icon., xi, 1858, pi. xvii, fi*^. 81; Id., von 
Martens, Ann. Ma^'. Nat. Hist., (8) xvii, 1866, p. 87. Id., von 
Martens, Journ. Linn. Soc., Zool., xxi, 1880, p. 204. /d., (lessin, 
('Onch. ([ab., viii, 18[)0, p. 70, pi. 25, 2. Id., Lynjjre, K. T). 

Vidensk. Selsk. Skr. vii, 1009, p. 140. 

Pinmt. sp. ( 1) Kent, Naturalist in Australia, 1807, p. 200, pi. xxxvi. 
/d., (iuoy and Caimard, Zool. Astrolabe, iv, 1888, p. 817. 

( '!) Pimm bicolor var. Odhner, K. Sv. Vet. Akad., Handl., lii, 16, 

1017, p. 7. 

Hub . — Northern Territory: — Port Essinaton (type); Western 
Australia: — Broorne (Mjober^*) ; Que(‘nslaiid : — P>owen {K. II. 
Rainford), PoH, Curtis ( Austr. Mus.), Karumba in the Culf of 
Carpentaria (C. Hedley). 

From Bowen, Mr. E. 11. Rainford has sent a })air oi‘ P. madida, 
twelve inches lon^^ and four broad, containing' a commensal shrimp. 
This latter was afterwards d(*termiued by Di*. W. T. Caiman of the 
British jMuseum as Anchistns inernus Miers. Perhaps the '‘small 
lobster-like crustacean’' noted by Dr. Copjiinyer-*^ as obtained by 
llaswell from a Pinna at Port Molle was the same Anchi.dns. Mr. 
E. »L Baufield-^ has already noted the comimmsals of a Pinna at Dunk 
Island, (Queensland. The same writer has jj^iven a charmini>: account^^^ 
of a pearl which he saw in the waving* mantle of a living Pinna. 


Coppii)^er — Cruist* of the “Alert’’, 1883, p. 187. 

-9 lljiiiticld — Confessions of a lloaclieomber, 1908, p. 135. 
90 Banfield — Tropic Days, 1918, p. 211. 
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T^JNNA MKNKEl JlfCVV. 

( Plate xix, 

Pinna mcnl'ci Keev(‘, Coneli. icon., xi, ISjIH, ])1. xviii, :?4. 

Id., ITanloy, J’roe. ZooL S'oe., Nov., ISoS, ]>. 22S. Jd„ von Martens, 

Aim. Ma^^ Nat. Hist., (2), xvii, LSliH, ]). 87. Id., AVliitole^j^e, 

Jonrn. Koy. Soe. N.S. Wales, xxiii, 1889, p. 244. Id., Clessin, 

Coiieh. Cab., 18!)0, viii, p. 08, ])1. 2b, tiu*. 1. hi, Roth, North 

Queensland Kthno^raphy, Hull, iii, 1901, ]). 8. 

Pinna eiiglypta lhM‘ve, ('ouch. leon. xi, dune, 187)8, pi. xx, 27, 28. 

Id., Hanley, Hroc. Zool. Soe., Nov., 1828, j). 228. 

Pinna vespcrtina Reeve, Coneh. Teon., xi, dune, 1858, pi. xxiii, ti^'. 44. 
Pinna zeylanica An^as (not (iray), Proe. Zool. Soe., 1807, p. 920. 

The original figure' of the type of Pinna menlci shows a shell 
distorted hy iiijuiy. A s])eeinien from Camd(‘n Haven, here tiftured, 
is 200 mm. in Itm^xth and 120 mm. in height, hut the species is fre- 
(juently broader. The ])ost(‘rior ventral corner is always more 
rounded than the posterior dorsal. Th(‘ colour may he monochrome 
or handed, and varies from (diestnut-hrown to tawny olive. The 
sculpture consists of about eighteen rounded low ribs parted hy wider 
shallow interspaces; tin* radials d(‘c, reuse towards tin* postei*ior mar.L;in 
and vanish on the ventral limb and may ho crossed hy a concentric 
series of low' scales, ddiis se(*ms to he a ('ommon shell in Queensland, 
which, (*xc(*])tional!y and in a dwarfed conditioji, may reach as far 
south as Sydney. 

Hah. — New' South Wales: — Port dackson, Rose Bay (J. Braziei*), 
Camden Haven, (Jouley Island ( Fishery I)ej)artment) ; Queensland: — 
Stradhroke Island (K(*sleven), Port (hirtis (Museum Coll.), Cape 
Flatt(*ry (Hedley), Culf of Carpentaria ( W. E. Roth). 

V.\R. CAViTEROA, vav. nov. 

( Plate XX, tis'. 8.) 

The orifA'inal of my li^ure wuis (hdermined hy Mr. E. A. Smith as 
"H*inna mcnkvi, var.” in colour and scul])tm*e it (*orres])onds to 
normal P. menkei, hut differs in contour. The shape is n(*arly that 
of a hattei'cd vved^e, the ])osterior end h(‘in‘4 broad and n(‘arly scpiare 
to tin* m(*diaji line, tin* 1111111*0 line is concave, the doi-sal margin meets 
the posterior almost at a ri^ht ancle, hut the j)osterior ventral is 
round(*d. Length 220, hr(*adth Ho mm. 

IJah. — (Queensland:- Eraser's Island (tvpc*) ; New' South Wales: - 
Port Jackson (A. E. H. Hull). 

Dr. W. H. Dall"^ has r(*mark(*d how^ Pinna d(*})ends on (*nviron- 
ment. If the cn)imd he hard and stony, the shells h(*(‘ome short and 
wide and tend to he irregular or distorted; on soft ground they attain 
normal growth, inclining: to he eloneate, while in still water and on a 
sandy floor the scales and spines are most developed. 

Si Dali — TraiiH. Wagner Inst., iii, 1898, p. 004. 
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Pinna moluocensis Clessin . 

Pinna moUnvcensh Clc^ssiii, Coiieh. Cal)., viii, 1891, ]). 82, pi. 33, 1, 

n(m. mnt. for 

Pinna anqustanaYlQovv (non I‘iarnar(*k) , Conrh. Icon, xi, 1858, pi. xxvi, 
%. 51. 

Pinria rnol acre mis correction Clcssin, op. cit., p. 108. 

Pinna anqnstata (si<'.), Shirley, Proc. Roy. Soc. Queensland, xxiii, 
1911,' p. 94. 

JJab. Queensland: — Torres Sirait (Shirley). 

There is in tlie Australian Museum a si)ecimen of uncertain 
history, lahelh'd “N.S. Wales” and determined in 1889 by Mr. E. A. 
Smith as Pimm anqustana. 

ITnna S(LvpiinA sji. nav, 

(Plate xix, fiG:s. G-7.) 

Sh(‘ll of moderate size, explanate spatuliform, unusually com- 
pressed and thill, dorsal mar‘»‘in concavi*, ventral margin sinuous, 
postei’ior margin broadly rounded. Colour: — interior, tawny olive with 
bull* on the posterior ed^e; exterior, uniform fawn colour crossed by 
fine close concentric white lines. Sculpture the anterior (piarter of 
th(‘ valve, the stalk of the leaf, has a low median fissured ridge, on 
the dorsal sid(‘ of wliich are six sharp s])aced elevated smooth cords 
which fade away ])osteriorly, on the vcmtral side are spai^ed concentric 
ridges which become smaller, closer, and finally disappear. The greater 
part of the disk is flat- and featureless; on the posterior margin are 
a few imbricating lamelhe. The adductor scars are divided by the 
non-nacreous sinus characteristic of Pimm. The truncate posterior 
extremity is stoppered by a series of imbricating concave scales com- 
mencing about 7 mm. within the decollate apex. 

Maximum length 244 mm., maximum height 132 mm., length of 
hinge line PIG mm., depth of single valve 13 mm. 

This species is remarkable for its thin and leaf-like form and 
for the broad curve of the posterior end. The (extraneous growth 
indicates that it was rootcM no deefXT than the byssal sinus. 

Hah . — Northern Tei’j'itory: — Darwin (W. 11. Christie). 

Pinna virgata Menke . 

(Plate xix, figs. 4-5.) 

Pinna virqata Menke, Moll. Nov. lloll. Spm., 1843, p. 36. Id., Reeve, 
Ccmcii. Icon., xi, 1858, pi. xxiv, fig. 45. Id., von Maidens, Ann. 
Mag. Nat. Hist., (3), xvii, 1866, p. 87. Id., Tate, Proe. Idnn. 
Soc. N.S. Wales, vi, 1881, p. 402. Id., Clessin, Conch. Cab., viii, 
1891, p. 100, pi. 45, fig. 1. 
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Von Martens has bracketed this with I\ nienkci. The illustration 
of P. virgata ^iveii by Reeve does not conform cither in shape, colour, 
or sculpture to the description of Menke, so the identity of this shell 
is at present unsatisfactory. , 

A stunted shell sent to me under another name from South Aus- 
tralia by Sir Joseph Ven-o is here fi^-ured with th(‘ suj’;i>estion that it 
may represent the lost P. virgata. l‘'\)r it a^aTes with .Menke ’s descrip- 
tion in the wcd^^e shape and the peculiar sculpture of small dense 
overlappings and arched scales, Ihougrh the brig:ht rusty red radial lines 
are absent. On the South Australian shell there are nine radial cords 
between the cardinal mar^dn and the median cra(*k. 

Hah — Western Australia (type) ; South Australia. 


Atrina ASSiMibis Peeve. 

Pinna assindlis Reeve, (Jonch. Icon., xi, August, 1858, pi. xxxi, fig:. 59. 
/(/., Hanley, Proe,. Zool. Soc., 1858, Nov., p. 255; Id., von Martens, 
Ann. Mag;. Nat. Hist., (J), xvii, 18fi6, p. 8(). /d., Clessin, Concli. 
Cab., viii, 1891, p. 97, pi. 4(), fif^. 1. 

Hah. — Queensland: — Raine Island (type, luce), Cairns (Allen) ; 
Northern Territory: — Port Essington (Hanley). 


Atkina chemnitzii Hanley. 

Pinna pecthuita (Jhemnitz, Conch. Cab., viii, 1758, p. 211, pi. 87, fig:. 
770 not P. pectinata Linne. 

Pinna rhemniizi/i Hanley, Proe. Zool. Soc., 1858, July, p. 126. /d., 
J^eeve, Conch. Icon., xi, 1858, August, pi. xxix, fig. 55, loc. (*it., 
pi. 1, fig. 1, Feb. 1859. Id., von Martens, Ann. Mag. Nat. Hist., 
(2), xvii, 1866, p. 86. 7d., Jluiiker, Index Moll. Mar. Jap., 1882, 
p. 221. yd., Hidalgo, Journ. de Conch., xv, 1867, p. 170. Id., 
Morlet, Journ. de Conch., xxix, 1889, p. 161. Id., (Jessin, (\mch. 
Cab. viii, 1891, p. 95, ])1. 42, fig. 2, pi. 42, fig. 1. /d., Odhner, 
Kungl. Sv. Vet. Akad., Handl., Hi, 1917, p. 7. 

Pinna japonica Reeve, Conch. Icon., xi, 1858, August, pi. xxv, fig. 47. 
Id.y Lisehke, Jap. Mar. Conch., i, 1869, p. 159. /d., Hirase, 

Illustrations of a Thousand Shells, 1915, pi. 41, fig. 201. 

Pinna sp., v. Martens, Preuss. Exped. Cst. Asien, i, 1867, p. 141 and 
Lisehke, Mai. Blatl. xxiv, 1867, p. 179, fide von Martens, 
Zoological Record, 1867, p. 599. 

Hah . — Western Australia: — Broome (Mjoberg). 
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Athina heltodes Mrnke . 

I^imuv deUodcs Mouke, Moll. Nov. lloll. Spm., 184^1, p. ; Id., llaiilty 
('at. lieu, llivalve Sliells, 184‘1, p. 256, footnot(‘; Jd., Menke, Zoit. 
Malak., i, 1844, p. 62 : /r/.« Conoli. looii. xi, 1858, pi. xxi, fi<?. 

40; Id., Tato, I'roc. Linn. Soc. N.S. Wales, vi, 1881, p. 402; Id., 
Clessin, Conch, ('ab., viii, 1801, p. 80, pi. 21, fi^. 2; Id., von 
]\fartens. Aim. Maji:. Nat. Hist., (2j, xvii, p. 86, 1866. 

-Northern Territory: — Near Ihe mouth of the Victoria 
Kiver (type) ; Torres Strait : -Darnley Island (British Museum). 

Atkina cjouldii licrre . 

(Plate XX, ti^s. 11-12.) 

Pinna fjoidd'H j\(‘ev(% Con(3h. Icon., xi, May, 1858, pi. xi, 6^. 21. Id., 
Hanley, Pro('. Zool. Soc. Nov., 1858, p. 255. Id., von Mai'tens, 
Ann. Ma^^ Nat. Hist., (2), xvii, 1866, p. 86. Id., Pactel, Cat. 
(kmeh. Saminl,, 1800, p. 208. Jd., Ch*ssin, Conch. Cab., viii, 1801, 
p. 78, pi. 24, tig. 2. 

Pin7M rrjrillnni Reeve, (kjneh. Icon., xi, 1858, pi. xix, tig. 36, not P. 
vfsiUum Born. 

Brauei*"- approved Reeve’s tigurc of vexilluni as representing 
Born’s species. But the difference in contour and sculpture is so 
obvious that 1 am unable to accept that assurance. The shell here 
figured is notaihe for its dark colour, smooth surface, and the short- 
ness of the hinge line in (‘.onpiarison with the total length. J suppose 
it to be a smooth dark form of A. (janldH, but for verification, as the 
nomenclature is so confused, a description is now added. 

Shell broadly wing-shaped, rather small, thin and translucent, 
compressed. Ceneral colour raisin-black, shaded to Indian purple and 
cloiuh'd with huffy-brown. Dorsal margin comparatively sliort, being 
three-(|uarters of the total lejigth and meeting the posterior margin 
at a right angle. Posterior end obrniuely ronmh'd, ventral side evenly 
curved, byssal insinualion slight. Surface in general smooth, sculp- 
tured I)y slight irri'gular concimlric erowth lines which are most 
apparent on the ventral limb. The radials consist of about eleven 
widely spaced riblets, which attain most yirominence at about one-third 
of the length; they do not intrude on the ventral limb and gradually 
vanish towards the post<‘rior end. 

Createst length 166 mm., dorsal margin 120 mm., greatest 
breadth 100 mm., depth of conjoined valves 22 mm. 

Hah . — Australia (Paetel). The figured specimen is labelled 
“Queensland,’’ but without details. The type was reported by Hanley 
from Amboyna. Other specimens in the Museum were collected at 
the Gilbert Islands by Dr. Mackellar. 

sa Brtiuor — Sitz. k. Akad. Wiss., Ixxvii, 1878, p. 28. 
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Atrina inflata Dillwjfn. 

IHmia in/lata \)i\Hyn, Dospr. Cat. i, 1817, p. 1126, for (Uieinnitz Coripli. 
Cab., viii, 178o, pi. 87, fiii:. 771. Id., Hanley, Cat. Kee. Bivalves, 
18411, p. 15fi (not Pinna hiflala Reevti, etc.). 

Pinna pecthuiia var. beta, (hrielin, Syst. Nat. xiii, 1791, p. 3864. 

Pinna viirca Bolteii, Mus. Bolt. (2), 1798, p. 159, not P, idtrea Gnieliii 
op. cit. p. 3366. 

Pinna hanlcyi Reeve, (^oiicli. Icon., xi, 1858, pi. viii, %. 15. Id., von 
Martens, Ann. ]\Ia^\ Nat. Hist., (3), xvii, 186(), ]). 86. 

Phina serra Kecve, Conch. Icon., xi, 1858, pi. xxiii, tijj;. 43. Id., Clessin, 
Conch. Cab., viii, 1890, p. 60, pi. 28, tij*. 2. Id., Smith, Broc. Zool. 
Soc., 1891, p. 433. Id., Sowerby, ]\lariiie Shells of South Afi-ica, 
Appendix, 1897, j). 27. Id., Byn‘»c, K.D. Vidciisk. SeLsk., 7, v, 
1909, p. 149. 

Pinna pcnna Reeve, (h)ncli. Icon., xi, 1858, pi. xxi, fig. 40. 

Pinna scrrata lledhy, Froc. Linn. Soc. N.S'.W., xxx, 1906, p. 537. 

Young examples, 70-75 mm. in length from Darwin corirspond 
well to Reeve’s figure of P. pcnna. Misled by Hanley’s reference'**^ of 
Pinna serrata to New South Wales, 1 had confused that West Indian 
shell with the present species. 

77 ab.-- -Queensland : —Viorel on Bay (tyi>e of P. serra), Keppell 
Bay (C. Ci’oss) ; Northern Territory -Darwin (W. 11. Christie). 

Atrina niura Dilhvpn. 

Pinna nigricans S'olander, Cat. J'ortland Mus., 178(), p. 147 (Noni. 
mid,). 

Pinna rudis Bolten, Mus. Bolt. (2), 1798, p. 159, for Pinna nigra 
Chemnitz, viii, p. 221, t. 88, f. 774, and vignette 15, fig. A (not 
P. rudis. Linne.) 

Pinna nigra Dillwyn, Descrii). Cal. i, 1817, p. 325 (for the same figure 
of Chemnitz). Id., Wood, Index Test., 1828, p. 71, pi. 12, fig. 2; 
Id., Clessin, Conch. Cab., 1890, ]). 65, pi. 21, fig. 2; Id., Melvill & 
Standeii, Jourii. Linn. Soc. Zool., xxvii, 1899, p. 184. Id., Lamy. 
Bull. Mus. Hist. Nat., xii, 190(), p. 313. 

Pinna nigrina Lamarck, An. s. vert, vi, 1819, ]>. 134, and Encyclojx'die 
mtii., pi. 199, 6g. 1 a, b. 

Hah. — Queensland: — Torres Strait (Haddon). 

Dillwyn ’s P. nigra, a symmetrical tongue-shaped sludl, has been 
confused by later writers with anotlun* bla(‘k Atrina oF different con- 
tour and it is doubtful if Melvill and Standen have' correctly identified 
the shell wliich Professor Haddon collected in Torres Strait. 

33 Hanley — Cat. Eocent Bivalves, 1843, p. 2.14. 
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Atrina strakgei liceuc. 

(Plate XX, %. K).) 

Pinna stranffci K-(*ev(*, Poiudi. Teon. xi, Auj?., 1858, pi. xxvii, sp. 52. Jd.^ 
Hanley, Pm*. Zool. Soe., Nov., 1858, p. 254. Id., von Martens, 
Ann. Maj^. Nat. Hist., (2), xvii, 18t)(), p. 8(). /(f., Clessin, Coneh. 
(^ab., viii, 181)0-1, pp. 70 and 102, but not pi. 24, %. 1 (resillum). 

Pinna hysiri.r Hanley, Proe. Zool. Soe., Nov. 0, 1858, p. 226. Jd., 
PeevT, C!oneli. leon., xi. Index, 1859, for pi. xxxii, 6<r. 60. Id,, 
l*aj.renst(*eb(‘r in Kossniaun Kolb. Meer. j.'esamni. Moll., 1877, p. 30. 
/(/., Pyn«e, U.K^l. Danske Vidensk. Selsk., Skripter 7, t. v, 1909, 
p. 149. 

The vernii(*ulate s(*uli)tin*e of the ventral limb contrastin.i? with 
the sharp even radials of the rest of the disk and the proportion of 
heijjfht to length furnish ^ood reeoufnil ion marks. Von Martens, 
followed by (Tessin, identified Riranyci with ve.rillam and united the 
variety hysiri.r to sacrata of Chemnitz, both of which r(‘ferenees seem 
to the writer to be erroneous. S[)(*cimens in this Museum from Moreton 
Pay exactly corres])ond to Keeve’s figure. A shell 150 mm. in lenjjfth 
taken in 25 fathoms off Norah Head is here* fi^ui^ed. A valve from 
Pallina whi(*h dev(‘lops scales on tin* distal radials thus approaches 
var. hystrix. 

II ah. — Queensland: — ^loreton Pay (type, P. Strange); New^ 
South Wales Pallina (Tb'dley), off Norah Head, 25 fathoms 
(McNeill & Livingstone). 

Atiuna tasmanica Tenison Woods. 

(Plate XX, fig. 13.) 

Pinna tasmanira Tenisou Woods, Proe. Koy. Soc. Tasm., 1875 (March, 
1876), p. 1()1 and 1877, [). 55. Id., Smith. CTiall. Zool. Kep., xiii, 
1885, p. 283. Id., Tale & May, Pro(*. Linn. Soc. N.S. Wales, xxvi. 
1901, p. 440. Id., Pritchard & Catliff, Proe. Roy. Soe. Vi(*t. (2), 
xvii, 1904, p. 258. Id., May, lllustr. Index Tasm. Shells, 1923, 
pi. 3, fig. 1. 

This species has not been ])reviously noted from this State. Local 
specimens are 165 mm. in length, more arch(*d on the dorsal margin 
and have mon* scales than typical shells, ('olour clay, darkening to 
dusky brown on the apici's. The riblcts are halt* a dozen, widely spaced 
on the lop side and another half dozen small and clos(‘ly packed on the 
ventral limb; these carry at irregular intervals tall and subtubular 
scales. 

Hah. — Tasmania:-' North coast (type, Legrand), Port Sorrell 
(Miss Lodder), (Trcular Head (May); King Island (A. F. Passet 
Hull); Victoria: — Moneauir Island, 38, fathoms (“Challenger'’); 
Sorrento, Western Port and Lakes Enti*ance ( Pritchard) ; New South 
Wales: — Shoalhaven Pight, 15-45 fathoms (“Endeavour”), off: Norah 
Head, 25 fathoms (McNeill & Livingstone). 
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Var. ditmosa var. now 

Pinna tasmanica Tate, Trans. Roy. Soe. S.A., xi, 1889, p. 69. 

South Australia: — Tapley Shoal, St. Vincent (lulf, 15 fathoms 
( Matthews & McDou^all) . 

1'his western form is smaller than the type, len<?th 130 mm., 
breadth 70 mm., and the seiilptun^ is more thorny, there' hein^ seven 
rows of ei.cjht or iiiiu' creel scales, exclusive ol* the smaller scales on the 
ventral limb. 


Atkina vKxiTiUUM Born. 

Pinna lata Kumphius, Amhoin. Rareit., 1741, p. 154, pi. 46, 6". ]. 

Phma inenrvaia (lualtieri, Index Test., 1742, pi. 81. 

Pinna rndis var. hcla, Linne, Syst. Nat., xii, 1767, p. 1159, 

Pinna rc.rUlntn Horn, Index Mus. (-aes. Yind., 1778, j). 118; Id., Born, 
Mils. (^aos. Vind. T(‘s1., 1780, p. 134, pi. vii, fiu’. 8 ; 7^., Chemnitz, 
(-oncli. (Uib., viii, 1785, p. 238, pi. 91, i\<^. 783; Id., Cmelin, Syst. 
Nat., xiii, 1791, p. 3366; Id., Lamarck, An. s. V(‘rt. vi, 1819, p. 134; 
Id., Blainville, Did. S(6. Nat., xli, 1826, p. 70. Id., llanh'y. Cat. 
Rec. Bivalves, 1813, ]>. 254; Id., (Messin, Conch. Cab., 1890, p. ()6, 
j)l. xix, 6^‘. 3, pi. 24, 1 ; not P. rc.riJhim Re(‘ve. 

Pinna <ji(hernacnJnni Bolten, j\Ius. Bolt. (2), 1798, p. 159. 

Pinna nifjrina Soweu’hy, Cemn-a Shells, pt. 26, 1825, pi. 103; Id., 
Reeve, Coiich. Syst., i, 1841, p. 42, j)l. 104; Id., Clnmn, Man. Conch., 
ii, 1862, p. lf>4, hir. 821; Id., von Mart(‘ns, (in part) Ann. Mau:. 
Nat. Hist. (3), xvii, 186(i, ]>. 86; Id., Pilshry, Alar. Moll. Ja])an, 
1895, p. 147 ; Id., von Martens, Rnni])Jiiiis Ce(l(‘n])oek, 1!)02, p. 128. 
Not Piima ni(jritm Jjamarck. 

Pinna nigra Reeve, Conch. Icon, xi, 1858, pi. 3, sp. 4; Id., Odhner, 
Knn^l. Sv. Akad. Ilandl. lii, 1917, p. 7; Id., Join's, Coral and 
Atolls, 1910, ]). 348; Id., I )autzenber^-, Journ. de Coindi., Ixviii, 
1923, p. 60. NT)1 P. nigra DilJwyn. 

Pinmi sp. Encycl. Meth., pi. 199, fi.ii:. 2. 

Ilah . — Queensland : -iMurray Island ( IL'dley) ; W. Australia: — 
Broome (Mjiiberu). An example in this Musi'um from the Trobriand 
Islands is 12 inches loiiK and 7 broad. 

Jukes has notcTC^ that the native names for tin' common Pinna, 
probably this s})eei<*s, were 'Dnowba” on tlarnley Island and 
“wa<»‘^^ael■” on Cape York. 

34.1ukcH— Voy. ii, 1847, p. 280. 



SOME NATICOIDS FROM QUEENSLAND. 
By 


Charles Hedleiy. 

(Plate xxii.) 

The identity of a series of Iropieal speeies of Natieoids is unsatis- 
factory because of defective treatment in Reeve’s moiioj^raph of Natica 
in the ''Coneholoj^iea Iconiea,” wliicli has s^overned subsequent studies 
of this g:roup. 

To put taxonomy on a better basis, I have here reviewed the nomen- 
clature of several obscure species, and to facilitate their recognition 
also pres(*nt fi, mires of them. 

The first, name ^iven to a }?roup, resemblinjr the Tnnnean Nerita 
mammilla, of polished massive white or yellow shells, was Tlumphrey’s 
Uher. Vhcr flnuingianum Recluz, jukrsH Reeve, lahyrinthe^im 
Iledlcy, mellosum TTedley and pyriformc Recluz, can be associated 
together. 

Those species associated with V. pes-cUphaniis, bein^ lar^e, massive 
shells with a wide umbilicus containin':' a stout spiral funicle, may be 
mouped under MammilUfriu; Swainson ; namely, U. Htrinion Philippi, 
volumnare Recluz, poivmanHm Recluz, and pea-elephant in Deshayes. 

Lastly, those thinner ovate and variemited shells grouped round 
Tiber mammal am can be ranked wnder Mammilla Schumacher; such are 
Uher nuimmaiam Bolten, melanostomoides Quoy & Caimard, 7 iuxcaa- 
taneam Martyn, opa<^am Recluz, seha^ Recluz and simite Deshayes. 


U HER JIh mpli rey . 

Uher Humphrey, Miis. Calonnianum, 1797, p. 21, first species and type 
Nerita mmmnilla Linne. 

Alhala Bolten Mus. Bolt. (2), 1798, p. 20, first species Albnla^ albumen 
Linne (not Alb ala (Jronovius, Zoopli., i, 170^1, p. 102). 

Mammilla Schumacher Essai, 1817, p. 190, type Mammilla fasciata 
Schumacher. 

Polinices MontfoiT Conch. Syst. ii, 1810, p. 222, type Polmices albus 
Montfort. 

Mammillaria Swainson, Treat. Malac., 1840, p. 345, type M. lactea 
S'wainson. 

Natkaria S'wainson, IVeat, Malae, 1840, p. 345, tyjx* A. melanostoma 
Mart. 
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Mamma Morch, Fortej^-iielse TTencks CToncli., 1854, p. 9, first spooios 
and type melaiiosiama Lam. 

Naticina Guildin.^, Trans. Innn. Soc., v. 1831, p. 30, type N. lactea 
Gnildinp:. 

Naticella Swainson, Treat. Malac., 1840, p. 345, type N. auraritia Mart, 
(not iVaf/eeZ/a Munster, Beiti; PetreF., iv. 1841). 

Mr. T. Iredale kindly j*ives me tlu‘ following' note; “As au item 
of sentimental interest i1 may ])(‘ noted tliat M(Miselien, at that time a 
non-binomial writer, i)ro[)osed in the “Natnrforselier’’ (ITalbO Vol. 
xiii, j). 85, 1779, to separate from the \crifa of ancient usa‘ 4 :e, the White 
E^'^shell s])eeies (i.e., Nfrita mammilla JiinncO undtu* tin* nanu' 
N eritmdrff. A fij^ure of the inteiaial strnetur(‘ of the sliell is ufiven 
(pi. V, fi^. 5) to contrast with similar figures of sj)(*cies of Xrrifa 
(s. str.) pi. V, fi^. 2 c, d, 3 jx, 4 li.’' 

TTbER CITRINTTM Philippi. 

( Plate xxii, fij**. 8.) 

Xalira citrina Philippi, Zeit. iMalak., 1851 (15 July, 1851), p. 49. /d., 
(\)nch., (^ah., 1852, p. 143, pi. 19, 17. 

Poliriii'cs citriaiis Shirlev, Proc. Koy. Soc. Queensland, xxiii, p. 98, 
1911. 

X(ffica miilrvi Ilomhron & JacMjuinot, Yoy. Pol. Slid., 1853, p. 05, pi. 10, 
fios. 33-34. 

Xrrrriia all) amen Brazier, Proc. Linn. Soc. N.S. Wales, i, 1877, p. 238 
(not Xvriia alha))(ni Linn., Syst. Nat., x, 1758, p. 77(i). 

Xalira drapa)maa(]ii Beelnz, Jonrn. d(‘ Pouch., ii, p. 198, pi. 5, fi^-. 11 
(30 July, 1851 ). Not A', drajxfraaadi B(‘(‘ve, Conch. Icon, ix, 1855, 
pi. xi, fi^'. 44. 

33ie spe(‘imen here fie ii red is 38 mm. in diameter and was collcetiHl 
7/0/ ’23, hy myself on (diaprnan Island, North (^lUMuisland, Lat. 12 ’ 
53' S. 

IJah.- Queensland: — Torns Strait (Shirl(\y), Cha])man Island, 
Murray Island (lledley), Darnley Island, 2,0 fathoms (Brazi(‘r). 

IhiER (^oijtmnare Pccluz. 

Xalica colamnarh Bccluz, Journ. de Conch., i, ]). 394 l)ec(‘mher, LSoO. 
Id., Tieeve, Comdi. h'on., ix, 1855, pi. v, fi^^ 19. Id., Smith, Zool. 
(^oll. “AhTt” 1884, ]). 57. Id., Hidalgo, Cat. Mol. Test. Fili])., 
1905, p. 158. 

Hah. — Queensland: — I'orres Strait, Pj*inc(* of Wales (Planned, 9 
fathoms (Coppin.^er) . 
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TTber flemingianum Recluz. 

Natica flemingiana Rechiz, Proc. Zool. Soc., 1843, p. 209 (June, 1844). 
Id., Journ. de Conch., iii, 1852, p. 171, pi. 7, fi^?. 2 (operculum). 
Id., Philippi, Conch. Cab., 1852, p. 126, pi. 18, %. 7. Id., Reeve, 
Conch. Icon, ix, 1855, pi. xviii, %. 80. Jd., Melvill & Standen, 
Joum. Linn. Soc., Zool., xxvii, 1899, p. 172. Id., Sehepman, 
Sibo^^a Prosobranchia, xHx, 1909, p. 216. 

Neverita fJemingmnn Tapparone Canefri, Moll. '‘Magenta,’’ 1873, 
p. 137. 

Mamma flemingiana Brazier, Proc. Linn. Soc. N.S. Wales, i, 1877, 
p. 239, 

Polinices fJemrmjmna lledley, Proc. Linn. Soc. N.S.W., xxxii, 1907, 
p. 483. 

‘‘Bussor,’’ Jukes Voy. ii, 1847, p. 285. 

Ilah. — Queensland : — Darnley Island ( Brazier) ; Murray Island, 
Boydonji' (\ys ( Iladdon) ; Mast Head Island, Dunk Island, Creen 
Island, Hope Islands, Pifier Island (Hedley). 

TJbkr jtjkesii Reeve. 

Natica candidissima Recluz, Journ. de (k)nch., ii, 1851, ]). 87, j)l. 2, 
lij?. 3. {Fide Reeve, not N. cmidtdissima Le Cuillou, Reviu* 
Zoolo»i(|ue, V, 1842, j). 105.) Id., Petit, flourn. de (^onch., v, 1856, 
p. 36. 

Natica jul'em Reeve, Conch. Icon., ix, 1855, pi. xix, fi.Li:. 84. Id., 
Brazier, Proc. Linn. Soc. N.S.W., ix, 1884, p. 797. Id., Sowerby, 
Thes. Conch., v, 1883, p. 88, pi. 458, i\^. 55. 

Petit considered that the N. eandidissinia of Recluz, thouj^h 
reported from Brazil, was the same as the Ton^^an N. candidissima of 
Dr. Le Cuillou, and that Reeve’s name was therefore superlluous. 

I have not collected this species, but I noted in the British Museum 
that N. juixcsii was dou])tfully distinct from N. flemingiana, bein^’ a 
little broader in proportion to heifiht than that species. 

llah. — North Australia (Jukes), Western Australia : — Cossack 
( Brazier). 


ITuER liABYRlNTHEUM sp. nOV. 

( Plate xxii, fi^. 6.) 

Mamma deiodosa Brazier, Proc. Linn. Soc. N.S'.W., i, 1877, p. 239 (not 
Natica deiodosa Reeve, Conch. Icon., ix, 1855, pi. 9, fij?. 35). 

Shell ovate-globose, very solid, j^lossy. Whorls six, rather rapidly 
increasing, the last descending more than the others. Under the lens, 
fine close radial hair lines are seen to traverse the whole surface. 
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Colour uniform er(‘am, except the spire, the umbilicms, and the li])- 
callus which are all white. Aperture oblique, semi-lunate, rather small. 
The upper an^de of tin* aperture is filled with a mass of callus which 
projects as a boss beyond the plain* of the lip. This callus arches over 
the upper part of the umbilicus, spreads across the head of tin* funicle, 
which it broadly overlaps, and runs into the ])illar lip above the 
umbilical "roove. The umbilicus is deep, narrow and spiral ; a broad 
low funicle which partly cljokes it is followed on the outside by a deep 
furrow. 

Length 85 mm., major diameter 82 mm., minor diameter If) mm. 

llah . — Queensland: — Murray Island (type, self), Darnley Island 
( Brazier) . 


Viewed dorsally this species is indistinf*uishable from Vher 
mellosum. In front it resembles T. fJcmhujianum, from which it is 
separalde by the yellow colour and by the wider perforation. An 
example from New ('alcdonia, supplied by M. Ceret, ditf(‘rs from the 
8'()rr(‘s Strait shells by a shallow perforation. 

TIbER MAMMATITM Boltcn. 

(Plate xxii, fi^. 1.) 

Nerita nivlaNosionia var. gamma Cmelin, Syst. Nat. xiii, 1791, p. 8G74. 

Alhiila mannuata Ihdten, ]\Ius. Bolt. (2), 179S, p. 21 for Mamma 
malirris indica^ Chemnitz, Conch. Cab., v, 1781, p. 284, pi. 189, 
fi^^s. 198(;-1987. 

Mammilla fasi iaia Schumacher, Essai, 1817, p. 190. 

Nalwa fihrosa Evdoiix & Soul(*yet, Zool. “Boiiiti*, ii, 1852, p. 581, 
])1. 85, 8-11. 

Natica plosa Peeve, (/ouch. Jeon, ix, 1855, ])1. xvii, 72 a, b (not 
Naiica filosa Philijipi, Abbild. Beschr. ii, 1845, p. 42, pi. ii, fip:. 4). 
Id., Anpjas, Ib’oc. Zool. Soc., 1877, p. 182. Id., Sowerby Thes. 
Conch., v, 1888, j). 98, pi. 457, %. 74. Id.. ]lidal,i.m. Cat. Moll. 
Filip., 1905, p. 159. Id.. Schepraan, Sibo^a Prosobranchia, 1909, 
p. 217. Id.. Odhner, Kun-1. Sv. Vet. Akad., TIandl., Hi, 1917, 

p. 10. 

Kama filosa Brazier, Proc. Linn. S’oe. N.S.W., i, 1877, p. 288. 

//^//>.~ Queensland : — Darnley Island, Cape Grenville 15 fathoms. 
Low Island, Trinity Bay, (Brazier); Caloundra (Kestev(*n) ; Dunk 
Island (Banfield) ; Palm Islands, Aniiam Kiver, Mapoon 10 fathoms, 
Morninikdon Island (ITedley). New South Wales: — Farm Cove 5 
fathoms, Port Stephens (An^as). Western Australia :--Broome 
(Mjober^). 
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Ubkr MEi.ANOSTOMomJJs Qumj <k Gaimard, 

Naiica m,elanostommde Qiioy & Gaimard, Zool. Astrolabe, ii, 1833, 
p. 229, pi. 6(), fi^^s. 4-8. 

Natica nheUiru/starn aides Deshayes, An. s. vei*t., (2), viii. 1838, p. G52. 
Id., Philippi, Goiieh. CaK P. '^^8, pi. 9, %. 5. 7d., Reeve, 

(-oneh. Icon., ix, 1855, pi. xxii, fi.u:. 101. Id., Brazier, Joiirn. of 
(.\meh., ii, 1879, p. 190. Id., Trosdiel, G(*biss der Schnecken, i, 
1863, p. 183. Id., Seh(‘pinaii, Sibojxa Prosobraiieliiata, xlix, 1909, 

p. 216. 

Rurna welnYiostamoides Brazier, Proo. Linn. S'oe. N.S. Wales, i, 1877, 
p. 238. 

Ilah. — Queensland : —Gape (Jrenville 30 fathoms, Fitzroy Island 
(Brazier), Atta<^oy, Torres Strait (Jukes in Brit. Museum), Murray 
Island (ITedley). 


ITrKU MKIilAlSUM sp. UOV. 

(Plate xxii, fl^. 5.) 

Shell massive*, helieoid, very .lilossy. (kilour eream, except tlie 
earlier whorls, the basal margin, and the ealhis, whi(*h are* pure white. 
Whorls five, slowly inereasiiiix, the last half whorl deseeudin^ from the 
plane of the rest. Spire small, acute. Apeii^ure oblique, semilunate, 
about a Ihird of the total breadth. Callus very lar^^e and thick; a 
rounded lobe fills the whole umbilical area, reach in<^ as far as the 
opercular nucleus and a prominent boss fills the upper an^rle of the 
aperture. 

Len^^th 43 mm., major diameter 40 mm., minor diameter 22 mm. 

Hah. — Queensland: — Ea«le Island (type), Hope Island, Murray 
Island 5-8 fathoms (self). Home Island, Darnley Island (Brazier). 

Appan’utly this is the species fiuured by Philipju^ and is certainly 
that recorded by Brazier- from Queensland as Mamina sframinea 
Recluz. Consulting? Ree.luz’^ for the introduction of this name, it is 
found that both Nadiea strammea and N. sulphurea are based on the 
yellow variety of U. ntanmilla that is mentioned by Linne'^, so this 
name must be eliminated from its ordinary usa;/e. 

Authors ,i?enerally have failed to distinguish the cream slndl from 
the orange one. Material before me suj^'t^ests that anraniiuni and 
mcllosuni are ^^eminate species, the former ranpnj? westwards, the 
latter extending? from the Moluccas, through Torres Strait to New 
Caledonia and the Solomon Islands. Because each varies in size and 
shape, the differential charact(‘rs are hard to ^^rasp, but besides the 

1 Philippi — Conch, (.'ab., 1852, i>l. 10, fig. 3. 

2 Brazier — Proc. Linn. Soc. N.S.W., i, 1877, p. 239. 

»Eccliiz — Proc. Zool. Hoc., 1843, p. 211. 

4 Linne — Museum Liidovicite Ulrica.* Regina*, 1704, p. 075. 
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distinction of colour, V. tmllosum has the aperture proportionally 
narrower, the last whorl descendinj,^ faster, and the callus Imob more 
prominent than in f/. aurantium Bolton, as expressed by Chemnitz^. 

Probably it is this species which under the name of Naiica auraniia 
Lamarck was noted from Torres Strait and Port Essinjzton by l\Telvill 
and Standen^ and by Watson^. 

II BEK NiTXCASTANEUM Murtyn. 

Nerita fiiLrcastanea IMartyn, dniv. Conch., iii, ITSh, pi. lOG. 

Natica mavra Lamarck Eneycl. Meth., IHIG, explan. pi. 458, fip:. 4. 
Id,y Sowerby, Tank. Cat., 1825, p. 47. /df., Recluz, Proc. Zool. Soc., 
1848, p. 214. Id., Philii)pi, Conch. Cab., 1852, p. 58, pi. 9, fi^,^ 6. 
Id., Reeve, Conch. Icon., ix, 1855, pi. vii, %. 25. Id., Chenu, 
Manuel, i, 185!), p. 214, 1178. Id., Sowerby, Thes. Conch., v, 

1888, p. 98, pi. 45(), 8G. Id., Tlidaliro, Cat.’ M(»ll. Test. Filip., 

1905, p. IGO. /d., Sche})man, Siboi*a Prosobranchia, xliii, 1909, 
p. 217. 

liuma niaura Prazier, Proe. Linn. Soc. N.S. Wales, i, 1877, p. 288. 
Polimccs nunird Shirley, Proc. Roy. Soc. Queensland, xxiii, 1911, p. 98. 

l^olinicrs nH.rcdstariea ITedley, Proc. Linn. Soc. N.S. Wales, xxxviii, 
1918, p. 801. 

(^jiKMuisland : — Darnley Island (Jukes & Brazier), IMurray 
Island (Shirley). Berha[)s the type was obtained by the naturalists 
of the ‘'Fnd(‘avoiir’' near Cooktown. 

Uber opaoom Recluz. 

(Plate xxii, fi^r. 8.) 

Xufica opara Recluz, Jonrn. de Ckmch., ii, 1851, p. 1!)9, 

Naiica mcJanosfmna Rei've, Conch. Icon., ix, 1855, pi. viii, sp. 80 a, b 
(not Nerita mcUvuostama Cmelin, Syst. Nat., xiii, 1791, p. 8674). 

Nevcrita melanostoma Tapparone-Canefri, I\loll. “Magenta,’^ 1878, 

p. 186. 

R'imi<i 'metarwsfama Brazier, Proc. Linn. Soc. N.S.W., i, 1877, p. 238. 
Naiica mclanochila Philippi, Conch. Cab., 1852, p. 56, pi. 9, 8. 

This sj)ccies s<'ems to have been usually confused with U. 
melanoatoiua. The f?lossy surface and deep furrow, bounding- the 
funicle, which ascends the umbilicus, serve as useful rer^oirnition jnarks. 
The specimen figured is 45 mm. lon.a’, I look i1, 17/6/ ’28, alive on the 
sandy beach of (Jiapman Island, North Queensland. 

r*Ohrimiitz — (Joneli. Cab., v, t. 389, %s. 1934 5. 

oMelvill & Standcn— .Jouni. Linn. 8oc. Zool., xxvii, 1899, p. 172, 

7 Watson — Zool. l?op. Ohall., xv, 1886, p. 453. 
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RECORDS OK THE ADSTRALfAN MDSEUM. 


Hah . — Quoenslaiid : — Murray Island, Palm Island, rireen Island, 
and (Chapman Island (Hcdley). It is also in the Museum collection 
from Lord Ilowe Island (Pell), Buka, Solomons (Capt. Burrows) and 
New Caledonia. 


CiiMR i*Ks-i:nKPiiANTis Defihayfs. 

Natica alha (iray, in Kind's Survey, ii, 1827, p. 482 (not Uhcr alhuni 
Humphrey, Mus. Calonn., 1797, ]), 21, nor Natica alba, Fotiez 
and IMichaud, Cal. Douai, i, 1828, ]). 289, nor Natica alba Loven, 
Zook Soe. Cuv., 1843, p. 118). 

MayniUarki ladca Swaiiison, Tn^at. Malae., 1840, p. 345 (not Natica 
lactra Cuildin^, Trans. Linn. Soe. v, 1831, p. 9). 

Natica pes*-clephuntis Deshayes, Anim. s. vert., (2), viii, 1838, p. 650. 
All based on Chemnitz (’oneh. Cab., v, 1781, p. 275, pi. 189, fi"s. 
1 922-23. 

Mancma pcs-clcphaat is Selimeltz, Cat. v. Museum Codell*., 1874, ]). 107 
(not Natica pcs-clephaniis ITeiller, Wie^m. Arch. Naturjj:., 1840, 
p, 254). 

I have not seen an Australian specimen of this shell. 

II ah. — Queensland: — Port Denison ( Codeff roy Museum). 


UbEH POWISIANUM RccluZ, 

Natica pomisiana Ih'cluz, Proe. Zook Soe., 1843, j). 210 (June, 1844). 
Id., Philippi, Conch. Cab., 1852, p. 46, pk 7, ti^. 4. Id., Reeve, 
Conch. Icon., ix. 1855, pk vi, ti^*. 22. 

Natica camhujia7ia Smith, Zook Coll. ‘‘Alert,” 1884, p. 58 (not N. 
cayninyiana Recluz, ]*roc. Zook Soe., 1843, p. 210). 

The name of Naiica cumitujiana has a complicated history due to 
exchange of Cumiimian shells. In 1844 Recluz fully described Natica 
cuminyiana, a uniform golden yellow shell, 46 mm. lon^, from the 
Island of Cayo in the Philippines. In 1845 Pliilippi tiji^ured a dissimilar 
shell under this name, but recojj^nisiim’ the (‘rror lu' figured in 1852 a 
shell which better agreed with the original devseription. In 1855 Reeve 
figured for cicmimjiana a shell which he said was N. palliutn Recluz, 
and which may be N. yraneriana, but cannot be cmninyia^ia Recluz. In 
1884 E. A. Smith ranked N. pmvisiana and N. draparnmidi as varieties 
of N. cuminyimui, and next year Cooke reduced N . cuminyiana to a 
synonym of N. rufa Lk. which is clearly wrong. In conclusion, what 
Reeve figured is unlike what Recluz described as N. cinningiuna. But 
what Reeve illustrated as N. draparn^iadi, may not be that species but 
may he the real N. cuminyiana of Recluz. 

Ilab. — Queensland: — Port Molle (“Alert”), Caloundra (Prof. 
T. II. Johnston). 
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UbER PYRIFORME liecluz. 

(Plato xxii, %. 4.) 

Satica pyriformis Rcoluz, Proo. Zool. Soo., 1843, p. 211 (June, 1844). 
Id., J'hilippi, Conoh. (.^ab., 1852, p. 60, pi. 9, fig. 8. Id., Reeve, 
Coneli. loon., ix, 1855, pi. v, fig. 16. 

Mammal pyriformis Brazier, Pi-oe. IJim. Soo. N.S.W., i, 1877, p. 239. 

yatica cygnea I'hilippi, Conch. Cab., 1852, p. 80, pi. xii, fig. 6. 

Aatica vcstali^ Philippi, Conch. Cab., 1852, p. 126, pi. xviii, fig. 6. Id., 
Proc. Zool. Soc., 1851, p. 234 (June 29, 1853). 

yatica maniilla Reeve, ('onch. Icon., ix, 1855, pi. vii, %. 27 a, b. Id., 
Watson, Report Chall. Zool., xv, 1886, p. 452 (not Ncrita mam- 
milla Linn., Syst. Nat., x, 1758, p. 776). 

The original pi*csentation by Linne in 1758 of Ncrita mammilla 
covered ditferenl though allied species from both the East and West 
Indies. Of these most authors have chosen the Oriental shell of 
Rumpliius to cany the name. But the Linnean shell should be inter- 
preted as N. laclea Ouilding, or a related form, because four out of five 
citations belong to the West Indian form, which besides is describ(*d 
as fi’om '‘Barbados” and as ** ambiiicata.'' The space left vacant in 
the East by the transfer to the proper subject of the name N. mam^ 
milla, is filled by N. pyriformis. 

As remarked in the “Challenger” report, a useful r(‘cognition 
mark of this species is tiie small brown dot of the initial whorl. The 
specimen now figured is 52 mm. in length and was colleetc'd by myself 
at Ooold Island. 

Hah . — Western Australia: — Swan River 10 fathoms (type, 
Collie) ; (Queensland: — Darnley, Warrior, Eclipse and Home islands 
(Brazier), Albany Island 7-12 fathoms (“Challenger”), Coold, Palm, 
Lizard and Hope Islands (Hedley). 

Ubeh skb.e Kecluz. 

(Plate xxii, fig. 7.) 

ilvlur mamillaris Born, Test. .Mus. Ca*s. Viiid., 1780, p. 380, j)l. xv, tigs. 
13-14. Id., Braiicr, Sitz. k. Akad. Wiss, l.xxvii^ 1878, p. 66. 

Iiiima mamillaris H. & A. Adams, (lenera Rec. Moll, 1855, pi. xxii, 
fig. 5 (not Helix mamrmllaris Linn. Syst. Nat., xii, 1767, p. 1246). 

Natua seboi Rccluz, Proc. Zool. Soc., 1843, p. 214 (June, 1844). Id., 
Souleyet, Zool. Bonite, ii, 1852, p. 579, pi. 35, figs. 6-7. Id., 
Philippi, Conch, Cab., 1852, p. 123, pi. 18, fig. 1. Id., Hidalgo, 
('at. l^<lo]l. Test. Filip., 1905, p. 161. Id., Cray, List Moll. Brit. 
Mus., 1855, p. 22 (not N. Sebcc Reeve, Conch. Icon., ix, 1855, pi. 
xvii, fig. 74, nor Sowerby, Thes. Conch., v, 1883, pi. 457, fig. 79). 
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Natica melanostoma Hedley, Mem. Austr. Mus., iii, 1899, p. 416 (not 
N, melanostmna Cimelin, 1791). 

These references will convey how generally this species has been 
misunderstood. The shell here figured is 38 mm. long and was 
collected by myself at the entrance of the Annaiu River, North 
Queensland. 

Ilah. — Queensland: — Annam River, Dunk, Mornington and 
Forsyth Islands (Hedley) ; Caloundra (Iredale). Western Australia: 
— Shark Ray (A. U. llenn). Ellice Group; Funafuti (Hedley). 

Uber siMi^ Desha/yes. 

(Plate xxii, fig. 2.) 

Natica sigarctina ? iMenke, Synops. Meth. Moll., 1830, p. 47 (not NaticAi 
sigarclhia Desliayes, Descrip, cocj. foss. Paris, ii, 1824, p. 170, 
pi. 21, figs. 5, (i). 

Natica shnioc Desliayes, Anim. s. vert., (2), viii, 1838, p. (i32 for Rama 
simm Chemnitz, Conch. Cab., v. 1781, p. 285, pi. 139, fig. 1938. Id., 
Philippi, Conch. Cab., 1852, p. 35, pi. 4, fig*. 17. Id., Reeve, (kmch. 
Jeon., ix, 1855, pi. xxii, fig. 98 a, b (but not pi. xvii, fig. 76, = U. 
siniioides, Recluz). Id., Schepman, Siboga Prosobranchia, xlix, 
1909, p. 217. Id., Melvill & Standen, Journ. of Conch., viii, 1895, 

p. 121. 

Roliniccs simm Iredale, Proc. Mai. Soc., ix, 1910, p. 71. Id., Oliver, 
Trans. N.Z. Inst., xlvii, 1915, p. 524. 

Numerous references to this in literature appear to me to relate to 
other species. The original locality of ‘‘New Zealand'^ <pioted by 
Favanne and Cbemnitz is certainly wrong, but probably indicates 
Cook’s voyage as the source of the specimens, so Cooktown may have 
been the locality of the type. The specimen here figured, 24 mm. in 
length, comes from that neighbourhood. 

Hab. — Queensland: — Hope Islands (specimen figured). Palm 
Islands, Lizard Island, Murray Island, Rocky Island (Hedley) ; 
Caloundra (Iredale), Lord Howe Island (Bell), Norfolk I>slaud 
(Bell); Kermadec Islands (Iredale), Loyalty Islands (Hadfield). 



REPTILES AND BATRACIIIANS FROM SOUTH AND 
SOUTH-WEST AUSTRALIA. 


By 

J. R. KiNcinoim, C.M.Z.S., Zoolo^nst. 

Diirini? the first half of tlie year 1020, Mr. E. le 0. Troii"hton, 
Z()olo"ist ill charjjfo of Mammals and Osteology, undertook a polleetinj? 
trip to South Australia. Starting* at Adelaide lu* visited many localities 
from Kanj^aroo Island in the south, thron<::h Eyr(*\s Peninsula to 
Farina in the north. Towards the latter ])art of tin* followin*? year, in 
eom])any witli Mr. d. 11. Wright, Assistant Taxidermist, he journeyed 
across the southern part of Australia hy way of the Trans-Australian 
Railway, spendinu' a Tew days here and there on tin* Nn Harbor Plain at 
su(‘-h ])laees as 407 Miles (rc'fc'rred to in the map and text as Immarna, 
a name since yiven to the locality), Oohh'a, and Fisher. 



When l\lr. Troui^hton ri'turned to the Museum from Albany, Mr. 
Wright joined ]\Ir. A. F. Bass(*tt Hull, Honorary Ornithologist, and 
Mr. H. S. Grant, Taxidermist, who were making preparations for a 
visit to the Esperance distinct and Recherche Aixdiipelago, where, at 
a later date, some very interesting material was collected. 

The following list deals with the specimens collected during the 
three trips. 
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OPHTDIA. 

Dkmansia psammoimiis Schlegel. 

Dewansia psanmiophis Bouloii^er, Brit. Mils. Cat. Snakes, iii, 1896, 
p. 322. 

One specimen from Fisher, South Australia. Total lencrth, 
670 mm. ; tail, 140 mm. Scales around crntre of body 15 ; venlrals 195 ; 
anal divided; suhcaudals, 70 pairs. Oollected 23rd October, 1921. 
Gravid. 

One specimen from Immarna, South Australia. Total lenpdh, 
605 mm.; tail, 113 mm. Scales around body, 15; ventrals, 1(S5; anal 
divided; subcandals in 76 pairs. 

This species is known as the “Salt Bush Snake” by the residents. 


Drmansia NTKUTATiis Gunthcr. 

Demamia nuchalis Boulen<»'er, Brit. Mus. Gat. Snakes, iii, 1896, p. 326. 

One specimen from Ooldea, Soutli Australia. Total length, 
910 mm.; tail, 132 mm. S(‘ales in 17 rows around the centre of the 
body, ventrals, 199 ; snlii'audals in 55 pairs. 

Colour ( from life). — Ihiiform lii»ht brown above and creamy white 
below, with brick-red blolches on the anterior portion of the abdominal 
surface. 


PsEUDEriiis ATTSTRAMs Gray. 

rsnidcchis australis Bouleimer, Brit. ^lus. Cat. Snakes, iii, 1896, 

p. 330. 

One specimen ^rom Immarna, South Australia. Total length, 
1030 mm.; tail, 170 mm. Seales in 17 rows around the centre of the 
body; ventrals, 202; subcandals, 58, 51 siimle, the rest in pairs. 

Colour (from life). — Sejiia brown above, the larger portion of the 
free edj^es of the dorsal scales dark sepia brown, the bases almost 
lemon-yellow. The ventral surface is yellowish white, the free ed^es 
of the abdominal scales tinned here and there with brick-red. 

One specimen from Fisher, South Australia. Total length, 
1130 mm. ; tail, 140 mrri., tip broken off. Scales in 17 rows around the 
centre of the body ; ventrals, 101 ; subcandals, 44 siniude, the rest paired. 

The markiixcrs in spirits sut*j]:est that they would be the same as 
the above in life. 
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Denisonta coronata Srhlegel. 

Denisonia coronata Brit. Mus. Cat. Snakes, iii, 1896, p. 335. 

One specimen from Bornliam, Western Australia. Total lencrt^h, 
180 mm.; tail, 34 mm. Scale rows, 15; ventrals, 140; anal single; 
subcaudals, 48. 

One from Mississippi Bay, 28 miles east from Esperance, Western 
Australia. Total lenjj^tli, 270 mm.; tail, 55 mm. Scale rows, 15; 
ventrals, 138; anal sini^le; siibeandals, 53. 

One from Tudor, 27 miles north from Albany, AVestern Aus- 
tralia. Total length, 320 mm.; tail, 64 mm. Seales in 15 rows; 
ventrals, 142; anal single; subcaudals, 48. 

Denisonia ooronoides Gunther. 

Denisonia coronoides Boulen^er, Brit. Mus. Cat. Snakes, iii, 1896, 
p. 336. 

Two s])ecim(‘ns from Mondrain Island, Recberch(‘ Archipelago, 
Western Australia. (A), 1V>tal lenjith, 480 mm.; tail, 85 mm. Seales 
in 15 rows; ventrals, 15!); anal sin.i*le, subcaudals, .53. (B), Total 

length, 510 mm,; tail, !)0 mm. Seales in 15 rows; ventrals, 146; anal 
sinji’le; subcaudals, 48. 

These insular sijeeiimms are similar to the mainland form in 
colour and marking’s. 


Denisonia ooiu.dii /iray. 

Demsonia (jouldii Boulen^<M*, Brit. Mus. Cat. Snakes, iii, 1896, p. 342. 

One spe(*imen from Ooldea, South Australia. Total length, 
240 mm.; tail, 26 mm. Seales in 15 rows; ventrals, 159; subcaudals, 
32; anal single. Tyj)ieal form. 

Notectiis si’Etatus Peters. 

Notechis scutatus, Boulenjier, Brit. Mus. Cat. Snakes, iii, 1896, p. 351. 

One specimen from (tibbon’s Soak, 12 miles north of Esperance, 
Western Australia. Total letmth, 780 mm. Scales in 17 rows. One 
from Tudoi*, 27 miles from Albany, Western Australia. Total length, 
1000 rum. Scales in 19 rows. The colour markinirs and specific 
characters of these two s[)ecimens are typical. 


Note(uiis scetatit.s Peters var. niger Kinghorn. 

Notechis .scutatus var. niger Kin^horn, Bee. Austr. IMus., xiii, 4, 1921, 
p. 145, pi. xxvi, tij^s. 6-8. 

One specimen from Deep Creek, 20 miles from Kin^scote, 
Kangaroo Island, South Australia. Total length, 1430 mm.; tail, 162 
mm. Scales in 19 row^s; ventrals, 184, anal entire; subcaudals, 45. 
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In colour this variety closely resembles Notechis ater Krefft, but 
its scalinj? and lateral head shields at once distinguish it; moreover 
it has six upper labials, the third and fourth entering the eye; and 
the chin shields are equal in length. 



Figs. 2-3. Notechis scutatiis Potora, var. nigcr Kinghorn. 

Fig. 2. Dorsal vi(*w. Fig. 3. Lateral view. 

Colour , — The general colour is black above and bluish grey on 
the abdominal surface, while the chin shields and surrounding scales 
are whitish. 

The inhabitants of Kangaroo Island refer to this species as the 
“Black Snake’’ evidently confusing it with the Black Snake, 
Pseudechis porphyriacus, of the mainland. 

Mr Troughton shot this specimen whilst it was attempting to 
drag away a rat which was trapped. 


LACERTILIA. 

NeplurtjS i.^.vis De Vis. 

Nephurus Icevis Boulenger, Brit. Mus. Cat. Lizards iii, 1887, p. 475. 

One specimen from Immarna, South Australia, and one from 
Ooldea, South Australia. The former spe(dmen is 63 rnrn. in length, 
and 50 mm. from snout to vent. The fore limb when stretched for- 
wards does not reach to the nostril. There are 19 upper labials and 
between the orbits are five rows of tubercles. The hind limb when 
stretched forward reaches to the axilla, and is half as long as the 
distance from snout to vent. The markings differ slightly from the 
typical form as described by De Vis. 
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Colour and markings (in spirits). — C.reamy white above with six 
small dark spots on the fore part of the head as follows : — one on eaeh 
side under the anterior aii^le of the orbit, one immediately behind 
eaeh nostril, one above the rostral, and another almost l)etween the 
orbits. There is a dark three-pronged mark on the oeeiput, while a 
li^ht band crosses the head behind the orbits and connects on each 
side with a thicker and darker one which zifjzat^s longitudinally to 
the neck. On the neck is a short transverse bar, behind which are 
two arcs, the posterior one extendinsr well down over the shoulders, 
the two thereby enclosing a whit(' crescent. There is a longitudinal, 
irre^lar bar over ea(fh hij), and a small transverse mark on the 
sacrum. 



Fig. 4, New variety of colour marking in Nephunia {(cvis, De Vis. 


The Ooldea specimen is 85 mm. from snout to vent. The fore 
limb when stretched forward reaches almost 1o the tip of the snout, 
while the hind limb does not reach nearly to the axilla, and it is 
less than half as lonij: as the distance from the snout to the vent. 
There are 20 upper labials and between the orbits are five rows of 
tubercles. The colour markings are similar to those given by Jjueas 
and Frost^ and approach the N, plat urns form rather than the typical 
N. Icevis. 


KHYNcnacDimx\ ornata Giinther, 

Bhynchcedura ornata Boulenger, Brit. Mus. Cat. Lizards, i, 1885, p. 12, 
pi. ii, tig. i. 

One specimen from Ooldea, South Australia. 

Length from snout to vent, 45 mm. The specific characters, colour 
and markings are typical. Tail missing. 

1 Lucas and Frost — Rep. Horn Sci. Exped., ii, (Zoology), ISOfi, pp. 115-118. 
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Ceramodagtylus DAMA5US Lxicos and Frost. 

Ceramodactylus damccus Lucas and Frost, Rep. Horn Sci. Exped. pt. ii, 
(Zoology) 1896, p. 119, pi. ix, fig. 2. 

One specimen from Ooldea, South Australia. Total length, 74 
mm. ; snout to vent, 40 mm. : head, 12 mm. ; width of head, 9 mm. ; 
fore limb, 14 mm.; bind Jimb, 18 mm.; tip of snout to ear, 10 mm. 

The colour markings agree, in genera], wutli those given by Lucas 
and Frosty hut there are more white spots on the sides Iielow the dark 
lateral band on tlie specimen })eFore me than there are on the type. 

(xYMNODAGTYIiXTS MILIITSII Borif. 

Gyninodactylus mUiusii Houlenger, Brit. Mus. Cat. Lizards, i, 1885, 

p. 48. 

Two specimens from Ooldea, South Australia. One from Mount 
Lyndhurst, HO miles east of Farina, South Australia; three from 
Proper Bay, 8 miles from Port Lincoln, Eyre s Peninsula; one from 
Charley Island, Recherche Archipelago. 

Tlie Mount Lyndhurst specimen was caught at night on bare 
ground under low bushes. All the specimens are typically marked, 
but the three from Prop(‘r Bay have longer and slimmer tails than the 
others, a fact probably due to them being veiy young. 

ITeteronota BYNCEi Gray. 

Iletcronoia hynan Cray, Brit. Mus. (hit. Lizards, 1845, p. 174. Id., 
Boulenger, Bi*it. Mus. Cat. Lizards, i, 1885, p. 74. hh, Lucas and 
Frost, Rep. Horn. Sci. Exped. ii, (Zoology), 189(), pp. 120-122, 
pi. xi, figs. 1-2. 

Kublepharis derbunm Cray, Brit. Mus. Cat. Lizards, 1845, p. 274. 

Heteronota derbiana Boulenger, Brit. Mus. Cat. Lizards, i, 1885, p. 75. 

Two specimens from Mount Lyndhurst, HO miles east of Farina, 
and one from Ooldi‘a, South Australia. 

The colour markings of this species are liable to a fair degree of 
variation, as also are some of the lesser structural characters. After 
examining a series of forty-five specimens in the Australian Museum 
collection I find that J must agree with Lucas and Frost in that it 
is impossible to separate 77. derbiana from 7/. by^imi. 

The length of the head in comparison to the body is extremely 
variable, while the arrangement of the dorsal tubercles is generally 
regular, the variations being too slight to be of any specific or even 
varietal importance. 

I append a revised definition of the species. 
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Head oviform, moderately depressed, its length equal to, or a 
little more than, one third the distance from the tip of the snout to 
the vent. Snout a little longer than the diameter of the orbit. Eye 
midway between the tip of the snout and the ear openin^^ Pupil 
vertical. Forehead concave. Snout covered with larjre j^raiiules which 
may be more or less strongly keeled. Hinder part of head covered with 
small granules, amonj^* which, numerous enlarjjjed rounded or 
I)yramidal ones are inters] )ersed. Rostral about twice as broad as 
high, with a median cleft above. Nostril small, pi(‘rced between the 
first labial and three or four nasals. S(‘veii or eight upper and six 
lower labials. Meiital large, broadly [pentagonal, bcdiiiid wliich the 
two large chinshields form a suture. Dorsal surface of })ody covered 
with small keeled granular scales, ajid large, subtriangular, strongly 
keeled tubercles which may be arranged in twelve to fourteen more 
or less regular longitudinal rows. Abdominal scales large, cycloid, 
imbricate. Scales under the throat very small. Limbs covered with 
scales similar to those on the body. Four to eight preanal pores. 
Tail cylindrical and tapering, vcrticillate, bearing large keeled scales 
and tubercles above, and a medium series of transversely enlarged 
plates below. 

Colour . — (Jreyish to brownish above, with lighter and darker 
markings forming more or less regular or oblitpie cross bands. Top 
of head mottled with i^eticulate lines or spots. A broad dark streak 
through eacli eye may or may not join beliind the head. Lower 
surfaces ci‘(‘ainy white, ea(*h scale microscopically spotted with black. 

PiivLiiODACTvnus iMAKMORATi’R Cray. 

Phyllodartijlu.s numnoralus Boulenger, l^rit. Mus. Cat. Lizards, i, 

1880 , ]). 88 , pi. vii, tig. (i. 

Phyllodactylus yuenihert Boulenger, loe. eil., p. 1)0, pi. vii, tig. 3. 

'riiirteen s])eeimejis were collected fi-om the following localities : — 
One from Mount Lyndhurst, 80 miles east of Farina, South Australia, 
and four eggs from erevic(‘s under ro(*ks in the same locality; six from 
Port Lincoln, Eyre’s Peninsula, South Australia; two from Proper 
Bay, Tulka, 8 miles from Port Lincoln; two from iMichaelmas Island. 
King George Sound, W(‘stern Australia, and one each from Crunton 
Island and Kabbit Island, Recherche Archipelago, Western Australia. 

The series ranges from 58 to 305 mm. in length, and the mottled 
colour of the back varies considerably from irregular formless markings 
to irregular cross bands resembling shadows thrown by sand ripples 
on a beach. The markings on tlie tail may be either longitudinal 
or transverse. In some of the specimens the tail is not very much 
swollen, while in others it is quite as broad as the body. 
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As Zietz^ placed Phyllodaciylus gitcntheri Boulenj^er in the 
synonymy of the above, I examined a series of specimens in the Aus- 
tralian Museum collection and findin^r the variation so great agree 
that it is impossible to separate the two forms. 

DipLrODACTYiiiTs spiNKJKRiTs Gray. 

Diplodactyliis spinujcrus Houlenger, Brit. Mus. Cat. Lizards, i, 1885, 

p. 99.' 

One specimen from Ksperance, Western Australia. Total length, 
110 inm. ; snout to vent, (>5 uim. ; head, 17 mm. ; width of h(‘ad, 13 mm. ; 
fore limb, 24 mm.; hind limb, 30 mm. 

This specimen does not show any variation from the typical form. 

Peropps VARiEGATUS Bunicril and Bibron. 

Pcropus variegatus Houlenger, Brit. Mus. Cat. Lizards, i, 1885, p. 151. 

Fourteen specimens were collected from the following localities : — 
Nine from Mount Lyndhurst, 30 miles east of Karina, South Australia; 
most of these were captur(‘d under the dried loose bark on old 
Casuarina stumps; throe eggs containing fairly wt‘11 developed embryos 
were collected from the same locality. Four specimens were taken at 
Immarna, South Australia, and one from Proper Bay, Tulka, 8 miles 
from Port Lincoln, South Australia. 

The series i^anges in length from 40 to 95 mm. and the colour 
markings are very variable. The lines and mottlings on the dorsal 
surface may be either very strong and definite, or so weak as to be 
almost indistinguishable from the general ground colour of the back. 

Deii^ma fraseri Gray. 

Delnia fraseri Houlenger, Brit. Mus. Cal. Lizards, i, 1885, p. 243. 

One specimen from Immarna, South Australia. Total length 
247 mm.; tail, 174 nun., which is equal to about two and one-half 
times as long as the head ajid body. Tin* nostiil is pierced between 
the first upper labial, two nasals and a loreal. Distance from snout 
to eye 3 mm. and from snout to anterior border of ear opening 9 mm. 

Rostral triangular; seven upper and six lower labials; scales in 
sixteen rows around the middle of the body ; ventral scales in 49 pairs. 

The tail is much shorter than is usual for this species, being 
intermediate in length between D. fraseri and D. inipar. The genus 
Velma needs complete revision, but a larger series of specimens than 
that available would be necessary before any definite conclusions 
regarding the status of the various species could be reached. 

i! Zictz — Rec. S. Austr. Mus., iii, 1920, p. 185. 
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Amphiboutrtts KETicnijATiTs Gray. 

Amphiholurus reticulaina Boulenj^er, Brit. Miis. Cat. Lizards, i, 1885, 
p. 386, pi. xxi, 1. 

Two speeiiTions from Mondrairi Island, Re(*lier(*he ArehipelaGro, 
Western Australia. Total length 193 and 215 mm., head and body 
80 mm. 

These specimens differ slightly from mainland specimens both 
in specific characters and colour patt(‘rn as ^iven by Boulen^er, but 
the markings a^ree with those of some of the specimens fip:ured by 
W erner®. 

The tympanum is a little more than half the diameter of the eye. 
Some of the larjrer scales of the back tend to become spine-like; Ihe 
adpre^ssed hind limb reaches almost to the eye, while the tail is very 
depressed at the base, and is a littl(‘ more than once and one half 
times the len<i:th of the head and body. 


Amjmiiboiairus adelaidknsis Gray. 

Amphiboliiriis adrlaidrnsi.s Boulen^er, Brit. Mus. Cal. Lizards, i, 1885, 
p. 387. 



Fig. 5. A'tiiphibolurus adelaidensin. Under surf;u*e of male. 

One (male) from Mississippi Bay, 28 miles east of Esperance, 
Western Australia, and one (female) from Pink Lake, 4^ miles from 
Esperance. 

The structural characters of both agree perf(‘clly with the typical 
form, likewise the colour markings of the female, but the entire under 
surface of the male is covered with very conspicuous black markings. 

~3 Werner— Fauna Sudwest Australiens, ii, 1909, p. 271, pi. xiv, figs. 1-7. 
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AMJMIlBOIilTRIJS BARBATITS CUlVlGr, 

Amphibolurus harbafus Bouleiiger, Brit. Mils. Cat. Lizards, i, 1885, 
p. 391. 

Six specimens from Immariia, South Australia. 

The series consists of males and females, some of the latter bearing 
well developed eggs. All agree with th(» typical description with the 
exception that the head scales may be very strongly keeled, or the keels 
may lie so obtuse as to be invisible to the naked eye. 

One specimen From Proper Bay, Tulka, Eyre’s Peninsula, South 
Australia. Total length, 172 mm. ; head and body, (iO mm. 

One from Port Lincoln, South Australia. Total length, 117 mm. ; 
head and body, 37 mm. 

Both these specimens agree with the typical form in every respect. 


Amphibolurus maoplatus Gray, 

AmiJhibohiriis maculatu,^ Boulenger, Brit. Mus. Cat. Lizards, i, 1885, 

p. 381. 

A tine series of ten sjiecimens from Immarna, South Australia, 
shows that the colour markings are vmy variable, and those before 
me might be consideri'd as modifications of markings described from 
the specimens collected by the Horn Expedition. 

In the smaller specimens the light bands stretching from the sides 
of the nape and extending along the sides of the body and tail are 
conspicuous, but in two of the larger ones they arc broken and incon- 
spicuous, while in another, in which they do not extend biyond the 
neck, the dorsal surface is spotted with light and dark irregular 
markings. 

In two specimens the fore parts of the legs and feet are black, 
and in one of these the black area of the uiidei* surface (described 
and figured by Lucas and Erost"*) forms a long point which stretches 
down the abdomen and joins the apex of the angle formed by the 
preanal pores. 

The scries ranges in length from 105 to 180 mm., while the mea- 
surements of the head and body range from 46 to 57 mm. 

The angle formed by the preanal pores may be sharp or obtuse. 


4 Lucuh ami Frost — loc. cil.^ }►. 125, pi. ix, figs. 4-5. 
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Ampiiiboltjrur CRisTATUs Gray. 

Amphibolurus rristaiiis Boulenger, Brit. Mus. (^at. Lizards, i, 1885, 
p. 383, pi. xxix, 1. 

A serios of five spoeiniens in ]eni»:ih from 150 to 355 mni. 

Four are from Immarna ami one from Ooldea, South Australia. 

The ventral scales are feebly Ihouj^h (juite dehnitely keeled. 
Irre^mlar, reticulated dark markinos cover the dorsal and lateral 
surface of the head and may or may not extend as far as the sacral 
rej^ion. Tlu* most coiis])ic,uous marks, except tliose on the head, are 
two senes of broad daj’k blotches, one on (‘ac'h side, from the na])e 
almost to the thi^h. Inhere are well marked reticulations on the upper 
surface of the arms and le^s while many of the larger scales of the 
lateral and dorsal surface arc whitish. 


Amphibotatrus ORNATXT8 Gray. 

Awphibolunis oniatus Bonlenjjcer, Brit. ISlm. Cat. Lizards, i, 1885, 

p. 385. 

Fi^ht specimens from Proper Bay, Tulka, 8 miles from Port 
Lincoln, South Australia. 

^General colour Cm s])irits). — Head brown, body dark urey to 
olive-brown above, with lighter and darker marblin^s, reticulations 
and spots. 

In four adult syiecimens, measurinu fi*om 190 to 200 mm. in 
lenj 2 :th, the sides of the neck bear white ocellations, while the tufts 
of small spines behind the j)ape are also white. Th(» tail may bear 
more or less distim*t dai’k cross bars or liiiht and dark ocidlations on 
the dorsal snrfa(‘e. The limbs are marked similarly to the body. 
The under surface is yellowish white, and there are dark reticulations 
beneath th(‘ chin and throat, whih' lar^e dark ari^as cover the chest and 
under surface of the limbs. 

In the fifth adult, measuriim' 170 mm. in lenjxtli, there are no 
whit(‘ ocellations and no white tufts on the head parts. The abdominal 
surface is yellowish white, but reticulations are present under the 
throat. 

There are three you?m’ specimens measiu'in^’ from 80 to 112 mm. 
in length; th(‘ smallest ])ears very small, but eonspi(*uous, wliite dots 
on the dorsal surface, while tin* ijitermediate one bt^ars iri*e‘>ular dark 
ones. The laruest of these s])eci]nens is marked much the same as 
the adults but the ocellations on the back are smaller, thouj^h much 
more conspicuous. 

The hind limb of ('very specimen in the series, when stretched 
forward, reaclu^s to tlie ('ye, but in all other structural charact('rs the 
series agrees with the typical form. 
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Tympanocryptits lineatus Peters. 

Tympanocryptus lineatus Boulen^^er, Brit. Mus. Cat. Lizards, i, 1885, 

p. 392. 

Two speeiniens from Ooldea, and one from Fisher, South Australia. 

The ground colour of the skin in these desert forms has a distinct 
tinge of brick rod, but the dorsal markings are typical. 

In one specimen the dark wavy lines under the throat extend on 
to the chest. The si)ecimens measure 142 and 164 mm. respectively. 

Diporojujora australis Steindachner. 

Diporophora australis Boulenger, Brit. Mus. Cat. Lizards, i, 1885, 

p. 394. 

Three specimens from Immarna, South Australia. 

This species has always been regarded as a northern one, and 
therefore the specimens before nie may be regarded as new records 
for this part of Australia. 

The only other species of the genus known from this area are, 
D. bilineata and D. leinnecke? ; but I), australis differs from the former 
in having a strong gular fold, and from the latter in having a shorter 
and stouter body, and by the presemte of preanal pores. 

The measurements of the Immarna specimens are as follows: — 
Total length 123 mm., 165, 170; head and body 38 mm., 49, 49; tail 
83 mm., 117, 121. 

In all the specimens a strong gular fold is present. The hind 
limb when stretched forward reaches the orbit. The tail is a little 
more than twice as long as the head and body. 

Colour (in spirits). — Brownish above with a few dark mottlings, 
and two very distinct light coloured lines extending from the najie 
on to the tail. The under surface is whitish with a few indistinct 
spots under the lower labials, in front of the gular fold, and round 
about the ventral areas. 

Moloch jiorridxis (h^ay. 

Moloch horridus Boulenger, Brit. Mus. Cat. Lizards, i, 1885, p. 411. 

One specimen from Immarna, South Australia. Total length 
142 mm. Head and body 77 mm. 

This specimen agrees perfectly with previously published descrip- 
tions, but one of three presented by Mr. A. S. Le Souef from the same 
locality is remarkable for the fad that the globular knob on the neck 
is covered with very small granular, spiny scales, the large lateral 
spines being absent. 

5 Lucas and Frost — loo . cii ., p. 132, pi. xi, fig. 5. 
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Varanus varius Shaw. 

Varonus varius Boulen^er, Brit. Mns. Cat. Lizards, ii, 1885, p. 819. 

Two specimens were collected; one from Cranbrook, sonth 
Western Australia, and one from Birehmore Laj?oon, 15 miles from 
Kin^scote, Kanf?aroo Island, South Australia. 

The latter is somewhat darker, and the li^ht cross bands less 
distinctly marked than is usual with the mainland forms. 


Vauanits GoniDii Gray. 

Varanus ffouldii Bonleimer, Brit. Mus. Cat. Lizards, ii, 1885, p. 320. 

Four specimens wen* collected; one each from Mount Lyndhurst, 
20 miles east of Farina, and Fish(*r: and two from Immarna, South 
Australia. 

The Fisher sjieeimen is typically marked, but in the other three 
the reticulations and ocelli on the dorsal and lateral surfaces vary in 
density; it is only here and there that they are distirmuishable from 
the dark transverse bands so that tojiether they form a rather irregular 
])attern. The rnarkiims on the top, sides of the head, and on the tail, 
and the sjiots on the abdominal surface, do not vary from those of 
tin* ty])ical form. 


Yaban(ts euemius JjUcu.s and Frost. 

Varanus crrmius Imcas and Frost, Rep. Horn Sci. Exped., ii, 
(Zooloj^y), 1890, j). 135, ])1. vii, ti^. 1. 

One specimen from Immarna, South Australia. Total len^dh 
315 mm. ; tip of snout to ^ular fold 38 mm. ; ^nilar fold to vent 73 mm. ; 
tail 195 ram. 

Found running* on debris under spinifex (“porcupine’') grass. 
The specimen agrees in all respects with the original description. 


Egernia kingii Gray. 

Fgernia kingii Boulenger, Biit. Mus. Cat. Lizards, iii, 1887, p. 138. 

One flora Mississippi Bay, 28 miles east of Esperance, Western 
Australia; two from Charley Island and one from Woody Island, 
Ilecherche Archipelago; one from Lucky Bay, 26 miles east of 
Esperance, Western Australia. 

There is no variation between the mainland and the Recherche 
specimens, and the total length ranges from 200 to 240 mm. 
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Egernia wHiTEf Lacepede, 

Kgernia whitei Brit. Mils. Cat. Lizards, ii, 1887, p. 185. 

Two specimens from l)(^ep Creek, 20 miles from Kin^seote, 
Kanj.raroo Island, South Australia. One specimen is typically marked 
with bands and spots, while the other is almost uniformly li^^ht brown 
with only a faint su.ii<?estion of darker lonjxitiidinal lines. 

Two typical specdmens from Birchmore Lai^oon, 15 miles from 
Kinf 2 :scot(‘, Kan<»ar()o Island. Koiind under loose bark of “yacca” or 
^rass tree. 


TlfiK^flA OCClPTTATilS Pctfrs, 

Tiliqua ocHjjitalis Honlenuer, Brit. Mns. Cat. Lizards, iii, 1887, p. 147. 

Two speciiiK'iis from Ooldea, South Australia, one of which was 
dii^ out of a burrow. The r(‘specliv(‘ measurements are: — total length, 
880 mm., 400.; head, 00 mm., 02; tail, 129 mm., 125; fore limb, 55 mm., 
58; axilla to groin, ea(*h 150 mm. 

Tt will be n()t<‘d that the fore limb is shorter than the head, as 
mentioned by Lucas and Frost‘d and not longer as mentioned in Die 
British Museum catalogue. The prefrontals form a suture on the 
median line thus sejiarating the frontal from the frontonasal. One 
specimen has four ear lobes and the other three. There are four dark 
bands across the body and threi^ on tbe tail. Ti]) of tail black. In 
all other respects th(‘y agree with the typical form. Two sjiecimens 
from Esperance, Western Australia, agj*ee with thos(‘ from Ooldea. 
The respective measuremmits arc: - Total length, 8!)0 mm., 870; head, 
68 mm., 62; tail, 120 mm., 110 (broluni); fore limb, 55 mm., 58; 
axilla to groin 145 mm., 150. 


Tkachysattri’s RUGosiTs (rvay. 

Trachysaurus rt((josus Boulenger, Brit. Mus. Cat. Lizards, iii, 1887, 

p! 148. 

The collection includes four specimens from Fisher, SOutli Aus- 
tralia, two from Cranbrook, Western Australia, and two from Albany, 
Western Australia. 

The structural characters and markings are typical while the 
nu'asurements range from 215 to 8(^0 mm. in total length. In the speci- 
mens from Fisher the scales of the head an* more nodular, and those 
of the back rougher than in those from W(^teni Australia. 

The colour of the Western Australian specimens and the smallest 
(215 mm.) sfiecimen from Fisher is brownish olive, while the three 
large specimens from Fisher art* brick red. 

Lucas and Frost — htc. cit.j p. 140. 
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Lygosoma (IIintilta) qvori Dimicril and Bihron. 

Lygosoma (Hinnlia) quoyi Boiilen^^er, Brit. Mns. Cat. Lizards, iii, 
1887, p. 230. 

One typical specimen from KStiirt Cre(‘k, Blackwood, j\delaide, 
South Australia. T(ital len^tli, 260 mm.; tail 160 mm. The specimen 
was found hidijii*’, submerged to its head in the creek. 

LY(i0S0MA (TTiNniJA) LKSITEITRII DunirrU and Bihron. 

Lygosoma ( II w alia) Icsaearii Boulen^er, Brit. Mus. Cat. Lizards, iii, 
1887, p. 225. 

Two typical sfx'cimens; one from ]\lonnt Lynd])urst, 30 miles east 
of Farina, South Australia, total len<>‘th, 140 mm., tail 85 mm.; and 
one from Ooldea, South Australia, total leu^fh 170 mm., tail 100 mm. 

Lygosoma (Hinutja) liAHTiJ.ARDiEm Gtny. 

Lygosmna (ILinalui) lahillardleri Bouleimer, Brit. Mus. Cat. Lizards, 
' iii, 1887, p. 229. 

()n(‘ fnmi Charley Island, Hechen'he Archipelatro, Western Aus- 
tralia. This sy)eeimeu has the tip of the tail missiiijL’' but tlie structural 
characters are typical, 

A sy)c(*imen whi(4i appears to be this species was taken from the 
stomach ol' a snak(‘, Penisonia coronoidcs, collected on Mondrain 
Tslancl, Ueeherche Archif>ela*i'o, Western Australia. 

Lygosoma (IIintlia ) monotkepis Bo/de/u/rr. 

Lygosoma (Uiidui) monotreph Boulen^c]*, Brit. iMus. Cat. Lizards, 
iii, 1887, p. 237, })1. xiv, %. 2. 

Cue spe('imeii was collected at Mount Lyndhurst, 30 miles east 
of Farina, South Austi'alia. Total leim'th 178 mm.; tail 98 mm. 30 
scales around tlie body. One sj)eeimen from Ooldea, South Australia. 
Total lauixth 152 nun.; tail 85 mm.; 30 scales around body. 


Lygosoma (Lioeepisma) tbilineatem Gray. 

Lijifosoimi (Hinalla) triiineaiam Ihmleiioer, Brit. Mus. (’’at. Lizards, 
iii, 1887, p. 279, pi. Axi, fi^E 2. 

One from Deep Creek, Kan^raroo Island, South Australia. This 
is a very dark vai*iety and the vertebral streak is almost black, while 
the dark lateral streak is edited with yellowish whit(‘. Total len^dh 
150 mm. ; tail 88 mm. ; snout to vent 62 mm. 

A specimen from Tudor, Western Australia, measures 48 mm. 
from snout to vent ; the tail is missinj?. 

Colour . — Uniform brown above with an indistinct darker lateral 
streak edged with lighter. 
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Lyqosoma (Liolepisma) gutchenoti Dumeril and Bibron, 
Lyqosonia (Liolepisma) ginche^wti J^oulenjifer, Brit. Miis. Cat. Lizards, 
iii, 1887, p. 281. 

Five specimens were collected from the following localities within 
Kangaroo Island, South Australia. 1'hree from Birchmore Lagoon, 
15 miles from Kingseote; one from Deep Creek; and one from 
Timber Creek. 

I^he series ranges from (>8 to 115 mm. in length. 

Lygosoma (Hemiergis) FERONii Fitzinger. 

Lggosowu (llcmicrgh) peronii Boulenger, Brit. Mus. Cat. Lizards, 
iii, 1887, f). »32(). 

Two from Bropei* Bay, Tulka, 8 miles from Port Lincoln, South 
Australia. Total l(‘iigth, 125 and 1»10 mm.; tail 70 and 78 mm. Found 
under loos(‘ stones. One from Esperance, Western Australia. Total 
length, 150 mm. ; tail, 97 mm. ; 20 scales around tlie body. Pale golden 
brown above, the dai*k dorsal and dorso-lat(‘ral lines faintly marked. 
Other marks typical. 

One from Woody Island, Recherche Archipelago, Western Aus- 
tralia. Total length, 84 mm.; tail, 20 mm.; (reproduced) ; snout to 
vent, 54 mm. This insular s})e(‘iTn(‘n shows the same structural 
characters as the mainland form, but the colour markings are heavier, 
especially the dorsal and (lorso-iat(‘ral lines. 

One from Birehmort^ Lagoon, Kangaroo Island, South Australia, 
has a total length of 118 mm., tail 00 mm. ; and there are twenty scales 
around the body. The dorso-]at(*ral colour line is absent, the specimen 
being golden brown above and lighter below with typical markings on 
the under surface of the tail, but the markings on the abdomen are very 
faint. 44iis specimen is shorter and more thickly set than is usual, 
but its specific characters do not vary in the least from the tyf)ical form. 

Lygosoma (Riiodona) planiventhalis Lucas and Frost. 

Lygosoma (Rhodona) planivcniralis Lu(*as and Frost, Proc. Roy. Soc., 
Victoria (n.s.), xv, 1902, p. 78. 



Figs. C-8. Lygosoma ( Rhodona ) planiventralis , Lucas and Frost. 
Fig. C. Dorsal view. Fig. 7. Lateral view. Fig. 8. Ventral view. 
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One specimen from Ooldea, South Australia. Total loiurth, 135 
mm.; body, 74 mm.; tail, 51 mm.; fore limb, 14 mm.; length of head, 
9 mm.; width of head, 5.5 mm. 20 lon<?itndiual rows of scales around 
the body. The frontonasal forms only a short suture with tin* rostral. 

Colour . — (Ireyish brown above with two dark dorsal liiuvs formed 
by regular series of dots. One broad well defined dorso-lateral line on 
each side. 3'ail thickly spotted above with more or less continuous 
lines of brown dots. Dorsal surface of limbs dark spotted. 


Lygosoma ( Ruodona ) jiivEs Fischer. 

Lij(josotna (Uhodona) hipes Boulen^er, Brit. Mus. (.'at. Lizards, iii, 
1887, p. 337. 



Fig. 9. LyooHoma (lihodova) biprs Fisclier. Lntoral view. 

One s])(‘eimeM from Ooldea, South A\ustralia. One very small 
preoeular scale; two post oculars; two supraoculars, th(‘ anterior om* 
being large and triangular. The nasals do not form a suture behind 
the rostral. Tlnu'c are two loreals between th(‘ nasal and the preocular. 
Dive upy)er labials, the fourth entering the orbit. Tliere are twenty 
rows of smooth scales round the body. 

i'olour ( in spirits). — ^Oreamy above and below. Head irregularly 
spotted with brown. A [)road brown band starting from the rostral 
extcJids ahiUg ("a(*h side of llie body on to the tail. Two longitudinal 
lines of brown spots extend along the dorsal line on to the tail, towards 
the end of whi(di they, as well as the lateral lines, break up into a 
suffused mass. 

In the Australian AMuseum referem'c collection there are two more 
specimens of this spt‘eies which sliould be mentioned here for pui-i)()ses 
of comparison. One, from (Joinmou wealth Hill, Central Australia, 
was presented by Dr. 11. Basedow in 1918. It has twenty scab's around 
th(‘ body, and tiie fourth upper labial under the eye. The nasals are 
not in contact behind the rostral, then' are two sui)ra()(*ulars. Tail 
missing. Length from tif) of snout to vent 37 mm. 

The second specimen is from Western Australia (no (h'finite 
locality). This s])ecimen agrees more fidly with Fischer’s descrif)tion, 
but there are two loreals behind the nasal, and a very minute ])reoeular. 
There are nineteen rows of scales around the body. It is worthy of 
note that the Central and South Australian specimens before me form 
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connuetinji: links between VVernerV South Western Australian forms, 
one of w^hieh he calls var. concolor, and Fischer ^s^ holotype which is 
from Western Australia. Werner also records a specimen from Barrow 
Ran^^e, Central Australia. 

Lygosoma (Rhodona) punctatovittattim Giinther. 

Lygofsoma (Rhodona) pumtaiovlttatum Boulen^er, Brit. Mus. Cat. 

Lizards, iii, 1887, p. 385. 

One from Mount l-fyndhurst, 30 miles east of Farina, South 
Australia. Total lent^th, 132 mm.; snout to vent, 70 mm.; tail, 62 mm. 

This specimen diflers from the typical form by havini^ the fore 
limb distinctly didactyl. All other structural characters and colour 
markin^^s a^jree with previously published descriptions. Examination 
of a series of specimens in the Australian Museum collection showed 
that the dei^ree of development in the fore limb was open to variation, 
and, while no specimens possessed a true didactyl foot, the second toe 
could b(‘ distinguished in some with the aid of a strong lens. 


Ablepharous bolitonu Desjard. 

Ahhpharous boutonii var. pcr(mii Werner, Boulen^er, Brit. Mus. Cat. 

Lizards, iii, 1887, p. 347. 

One specimen from Port Lincoln, Eyre^s Peninsula, South Aus- 
tralia. Total length, 78 mm.; snout to vent, 34 mm. 26 rows of 
scales around the body. Median pair of dorsal scales dilated trans- 
versely. The hind limb when stretched forward does not reach the 
axilla. There is a li^ht lateral stripe which is well defined and edited 
with dark brown. The j^eneral colour is olive on the dorsal surface 
and steel blue on the ventral surface. 

Var. metallictts Baulenger. 

Ablepharous bouionii var. metallicus Boulenjifer, Brit. Mus. Cat. 

Lizards, iii, 1887, p. 347. 

Eight specimens from Mount Lyndhurst, South Australia. The 
series ranges in length from 37 to 100 mm. and there may be 24 or 26 
rows of scales around the body. The median pair of dorsal scales may 
be more or less strongly dilated transversely. The hind limb does not 
reach the axilla. 

Colour . — Light olive brown or greenish above, strongly metallic, 
with dark brown spots which may be scattered, or in irregular longi- 
tudinal lines. There is a faintly marked irregular band extending 
from each eye on to the tail. 

7 Werner — loc. cit.y 1910, pp. 484-485. 

^ Fischer — Archiv. fiir Natiirg., xlviii, 1, 1882, p. 292, pi. xvi, figs. 10*15. 
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Ablepiiarotts LiNEo-ocELLATLis DumeHl and Bibron. 

Ahlepharam lineo-oceLlatus Boulenger, Brit. Mns. Cat. Lizards, iii, 
1887, p. 848. 

One typical specimen from Bornliam, Western Australia. 

Vak. adet^aidensis Peten. 

Ahleph<iroi{s lineo-ocellatns var. adelmdemis Boulenger, Brit. Mus. 
Cat. Lizards, iii, 1887, p. 848. 

One from Cranbrook, Western Australia. Supra nasals present. 
20 rows of scales around the body. The dark lateral lines are present, 
but there are no ocelli on the back. 


AMPHIBIA. 

TIyua attrea Lcfison. 

Ilyla anrea Boulenger, Brit. Mus. Cat. Batr., 1882, p. 410. 

One from Tudor, 27 miles from Albany, Western Australia. This 
specimen bears large longitudinal blotches on the upper surface, 
while the whole of the under surface is uniform yellowish. 

Seven specimens from Albany bear the light dorsal and dorso- 
lateral lines typical of the species. 


Var. cyclorhynciids Brndenger, 

Ilyla anrea var. cyclorhijmhns Boulenger, Brit. Mus. Cat. Batr., 1882, 
p. 410. 

Colour, — Light above with large, dark, irregular marblings cover- 
ing the body and legs. The under surface of the body is covered with 
black reticulations, while the arms, legs, the axilla, and the groin are 
strongly marbled with black, the enclosed areas forming round 
white spots. 

One from Mondrain Island, Recherche Archipelago, and one from 
Taicky Bay, near Esjierance, Western Australia. In each of these the 
dorsal surface is marked as above, but the belly is yellowish, the chest 
and chin only being faintly reticulated, while the hinder side of the 
thigh is black with small white spots. 


IIyla adelaidensis Gray. 

Hyla adclaidensu Boulenger, Brit. Mus. Cat. Batr., 1887, p. 408. 

Two typical specimens from Mississippi Bay, 28 miles E. of 
Esperance. 
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Hyla EwfNGii Diiftieril and Bihran. 

Hyla ewinqii var. calliscelis Houlen^rer, Brit. Miis. Cat. Batr., 1887, 
p. 406. 

Two from Birchmore LaiJrooTi, 15 miles from Kiii‘ifse()t(\ Kangaroo 
Island, four from Timhcr Creek and six from Deep Creek, each 20 
miles from Kinj^eote, Kangaroo Island, South Australia. 

llEiiiopORus Ai.nopiTNCTATns Gray. 

Ileleioporii.H alhopimctaiun Boulen^er, Bril. Mus. Cat. Batr., 1887, 
p. 271. 

One specimen 19 mm. in length from Cranbrook, Western 
Australia. 


Crinia georutana Bihran. 

Crinia yeorqiana var. affink Boulen^er, Brit. Mus. Cat. Batr., 1882, 
p. '265.' 

One typically marked specimen 27 mm. in length, from INTississippi 
Bay, 28 miles east of Es[)erance, Western Australia. 

Var stouata Cope. 

Crinia qcorqiana var. siolata Cope, Boulen^er, Brit. Mus. Cat. Batr., 
1882, p. 264. 

Four specimens fi'om below the forts at Albany, one from Tjucky 
Bay, one from Mississip[)i Bay, one from Tudor, Western Australia. 

This series comf)rises some beautifully marked spec'inums, the 
smallest bein^r 11 mm. and the laruest 29 mm. in len^dh. The yountjrer 
specimens are rather dark(‘r on the abdominal surface than are the 
adults, which may be either immaculate or with a few small dark spots. 

Ckimia signifera Girard. 

Crinia siqwifera Boulen^er, lirit. ]\[us. Cat. Batr., 1882, p. 265. 

Fourteen specimens from Bin'hmore Laj^oon, Kangaroo Island, 
six from Timber ('reek, and two from Deep Oeek, Kangaroo Island, 
seven from Port Ijincoln, Kyre’s Peninsula, one from Mount Lynd- 
hurst, 20 miles east of Farina, South Australia. 

Some of the specimens from Kan^anx) Island are beautifully 
marbled and linefl; the markings bein^ much stronger on these than 
on those from the mainland. 

Eighteen specimens are from the following localities in Western 
Australia: — Three from Albany; two veiy small but b(‘autifully 
marbled specimens (one typically marked) from Tudor; twelve young, 
the largest of which is about 7 ram. from Bonham. 
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PSBUDOPHRYNE BIBRONII Gray. 

Pseudophryne bibronii Bouleng^er, Brit. Mus. Cat. Batr., 1882, p. 277. 

Two specimens from Deep Creek, Kingscote, Kangaroo Island, 
South Australia. 


Limnodynartes dorsalis Gray. 

Limnodynastes dorsalis Boulenger, Brit. Mus. Cat. Batr., 1882, p. 261. 

One small specimen 15 mm. in length from Birchmore Lagoon, 
Kangaroo Island. 

Var. typica Fry. 

Limnodynastes dorsalis var. typic'a Fry, Rec. Austr. Mus., x, 1913, 
p. 24, pi. 11, fig. 2. 

One from Cranbrook, Western Australia. 

Var. DUMERiLi Fry. 

Limnodynastes dorsalis var. dvmerili Fry, Rec. Austr. Mus., x, 1913, 
p. 26, figs. 1 and la, pi. iii, figs. 2 and 2a. 

One from Birchmore Lagoon, 15 miles from Kingscote, Kangaroo 
Island. 


LiMNonYNAsTr:s tasmaniensis Gunther. 

Limnodynastes tasmaniensis Boulenger, Brit. Mus. Cat. Batr., 1882, 

p. 260. 



Fig. 10. Limnodynastes tasmaniensis Giinthcr. Colour pattern of Kangaroo 

Island specimen. 

One specimen from Deep Creek, 20 miles from Kingscote, 
Kangaroo Island. This specimen has a deformed left leg, there being 
only one toe present. The colouration differs from the typical in 
that there is no dorsal stripe. 

The tarso-metatarsal articulation reaches to the anterior border 
of the eye. 



A SHOBT REVIEW OF THE LIZARDS BELONGING TO THE 
GENUS LIAL18 GRAY. 

By 

J. R. Kinghorn, C.M.Z.S., Zoologist. 


Genus Lialis Gray. 

Lialis Gray, Proe. Zool. Soe. London, 1834, p. 134. Id., Boulenger, 
Brit. Mus. Cat. Lizards, i, 1885, p. 248. Id., Werner, K. Pr. Akad. 
Wiss. Berlin, Das Tierroich, 33, 1912, p. 27. Id., Rooij, Reptiles 
Indo-Anstralian Archipelago, i, 1915, p. 62. 

Alopecosanrus Lidholm, Jahrb. Ver. Nassau, Iviii, 1905, p. 231. 

Definition . — Body elongate, snake like, rudiments of hind limbs 
externally. Parietal bone single. Teeth numerous in both jaws, 
sharply pointed and directed backwards. Tongue flattened, elongate, 
papillose, nicked at the tip, much broader behind than in front. Ear 
small, exposed. Head elongate, depressed, covered with small, more 
or less irregular plates. Scales of body cycloid, imbricate, more or 
less sharply pointed posteriorly. The median pair of abdominal scales 
and the central caudals (at least on the anterior part) hexagonal, 
transversely enlarged. Preanal pores present. 

Distribution . — Aru Islands, New Guinea and Australia. 

Key to the species of LiaMs : — 

Tip of snout truncate, rostral quite twice as broad as high, 

4 preanal pores . . . . . . . . Lialis hurionis. 

Tip of snout sharp pointed, rostral slightly broader than high, 

6-8 preanal pores . . . . . . . . Lialis jieari. 

Lialis burtonis Gray. 

Lialis burtonis Gray, Proc. Zool. Soc., 1835, p. 134. Id., Werner, K. 
Pr. Akad. Wiss. Berlin, Da^i Tierreich, 33, 1912, p. 27. 

Lialis bwatenata Gray, Zool. MiscelL, p. 52; and Zool. Erebus'^ and 
Terror, Kept., 1845, p. 5. 

Lialis punctata Gray, Zool. Miscell., p. 52, and Zool. “ Erebus'' and 
“Terror," Kept., 1845, p. 5, pi, viii, fig. 1. 

Lialis leptorhyncha Peters, Monatsb. Akad. Wiss. Berl., 1873, p. 605. 

Lialis burtomi Bouleixger, Brit. Mus. Cat. Lizards, i, 1885, p. 247. Id., 
Gray, in Grey’s two Expeditions, ii, 1841, p. 437, pi. hi, fig. 1; 
and Zool. “Erebus" and “Terror," Rept., 1845, p. 5, pi. viii, 
fig. 2; Id., Giinther, Ann. Mag. Nat. Hist., (3) xx, 1867, p. 46. 
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Lialis burtoni Werner, Fauna Siidwest- Australians, ii, 1909, p. 4. Id,, 
Rooij, Reptiles Indo-Australian Archipelago, i, 1915, p. 63. 
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Figs. 1*4. Lialis burtonis Gray. 

Fig. 1. Dorsal view of head. Fig. 2. Lateral view of head. 

Fig. 3. Anal region. Fig. 4. Mental region. 

Definition , — Head narrow, angular, and depressed. Canthus 
rostralis angular, sides of head perpendicular. Snout narrow, truncate 
at tip. Eye small, surrounded by a circular scaly lid. Ear opening 
oval, oblique, directed backwards. Snout covered above with small 
plates, more or less irregularly arranged, those on the tip between 
the nostrils being smallest. Nostril oval, situated in the posterior part 
of a single nasal shield. Loreal region filled with small elongate scales. 
Ro.stral band-like, about twice as broad as high, visible from above. 
Thirteen to nineteen upper labials, .separated fre^m the orbit by two 
or three rows of small scales. Mental large, variable in shape and 
size. Twelve to nineteen lower labials, and a row of enlarged, elongate, 
gular scales, separated from the labials by one or two rows of smaller 
scales. 19 to 22 rows of scales around the middle of the body; 70 
to 100 pairs of ventral scales; 5 anals; 4 preanal pores. 

Colour , — The specimens before me show that the colour markings 
vary even more than those of specimens already described. The 
ground colour may be brown, olive, grey, or brick red, as well as 
intermediate tints. The markings of specimens described by Boulenger 
enabled him to divide them into varieties, but among my specimens 
there are intermediate forms in many instances, and I find them to 
be so variable that it would be an unnecessary waste of space and 
time to make an attempt to describe them here. In passing, it might 
be worthy of note that, several specimens which should be nearest var. 
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i in the British Museum catalogue, have the under surface of the 
chin and throat black, with light colored angular markings extending 
into this dark area from the labial region, while the sides of the head 
and snout bear irregular, perpendicular, dark lines. The top of the 
snout is freckled and the top of the head bears several longitudinal 
dark lines. 

Comparative , — Rooij says, “Mehely describes a specimen of Lialis 
hurtoni Gray, collected at Erima, Astrolabe Bay, which has 22 scales 
round the body, two supra-oculars and 6 praeanal pores. Its tail is 
one time and a half as long as head and body; length of head and 
body is 270 mm.; tail 423 mm. This specimen probably belongs to 
the species Lialis jimri, as described by Boulenger. In different 
Museum-collections more examples of the latter species, named now 
£. burtoni Gray will be found on closer examination, as already various 
authors have given indications of specimens with 22 rows of scales. ’ ’ 
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Figs. 5-7. Lialis hurtonis Gray. 

Outline drawings to show tlio extreme variation in the comparative length 
and breadth of the snout in specimens approximately the same size. 

Fig. 5. Total length, 400 mm., tail, 220 mm. Fig. 0. Total length, 420 mm., 
tail 150 mm. Fig. 7. Total length 420 mm., tail 180 mm. 

P z=: the position of the posterior border of the parietal bone, from which 
points measurements were taken. 

In regard to this statement I would suggest that Mehely's speci- 
men is L, hurtonis and not L. jicari, as the very sharp snout of the 
latter would have attracted his attention immediately. In support of 
this I might say that among the specimens of L. hurtonis before me 
the scale rows range from 19 to 22, four specimens bearing the latter 
number. All have the very broad, truncate snout and other characters 
which are typical of the species. 

In the Australian Museum collection there are over sixty speci- 
mens of this species, and after thorough examination, I hold the same 
opinion as Boulenger and other authors — that the degree of elonga- 
tion of the snout, the scutellation of the head, and the number of 
scale rows as well as the colour vary considerably. 
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Food . — The food of LiaMs hiirtonis appears to consist mainly of 
other lizards. Unfortunately the internal organs of many of the 
specimens examined had been removed before preservation, but in 
twenty which were complete, 1 found either the remains of, or whole, 
lizards belonging to the ^enus Lygosoma. In one instance the devoured 
lizard was so lar^e that it must have e.aused considerable inconvenience 
to its swallower during the passaije of the jaws; in fact I am sure it 
would have almost overtaxed the swallowing capacity of a snake the 
same size as the Licdia. 

IHstrihiitian. — lAalis hurtonis appears to be distributed widely 
from British New (Juinea, throughout many of the islands of Toitcs 
Strait, and extending over practically the whole of Australia and 
Tasmania. 


Lialis .lUJARi Houlcnger. 

fjialis jicari Boulenger, Ann. Mag. Nat. Hist., (7), xii, 19011, p. 430. 
Id.f W(‘rn(*r, K. Pr. Akad. Wiss. Berlin, Das Tierreich, 33, 1912, 
]). 29. Id., Kooij, Heptiles Indo- Australian Archipelago, i, 1915, 
p. 04. Id., Procter, Prcx'. Zool. Soc., London, 1923, p. 106. 
AlopecosnuDis ciincirosiris Lidliolm, dahrb. Ver. Nassau, Iviii, 1905, 
pp. 231, 240. 
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Pigs. 8-11. Lialis Jicari Boulongrr. 

About 2 l-5th times natural sizo. 

Fig. 8. Dorsal view of liead. Fig. 9. Under surface of In-ad showing long 

mental and rostral. 

Fig. 10. Lateral view of head. Fig. 11. Anal area. 

This species differs from L. burioms in having a much more 
sharply pointed and cylindrical snout, and a greater number of preanal 
pores. 
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As the several specimens in the Australian Museum collection 
have/ certain differences from those already described by Boulenger, 
Lidholm, and Werner, and as it has not yet been figured, I consider it 
advisable to give a new definition of the species, and to figure it here 
for the first time. The definition is compiled from already published 
descriptions with the added information from the specimens before me. 

Definition . — Snout attenuate, acutely pointed, the tip soft, flat and 
turning slightly upwards. The distance from between the eyes to the 
tip of the snout is equal to twice the distance across the supraorbitals. 
Eye small, surrounded by a circular scaly lid, and situated midway 
between the tip of the snout and the ear opening, which is small, ov^ 
and oblique. Pupil narrow, erect. Top of head and snout covered 
with irregular plates which are smalh^st on the rostro-nasal area. There 
are two large supraorbitals, and three elongate scales between these 
and the eye lid. Kostral a little broader than long when measured 
along the labial region. Nostril oval, oblicpie, smaller than the ear. 
About eight or ten rows of irregular elouLUite scales between the 
nostril and Ihc rounded preocular scales. 

There arc from 17 to 22 upper labials, the thirteenth to the 
fifteenth being situated under the eye, and three rows of small scales 
between these and the orbit. j\lcntal longer than broad. 22 rows of 
scales round the (tenter of the body. Yentrals in 90 to 114 rows. 
Anals 5-6. Preanal pores 6 to 8. 

The total lengths of the spc^cimens known vary from 323 to 755 mm. 

Colour. — Greyish, ycdlowisli or pinkish brown above, speckled with 
black. A faint dark vertebral stripe which divides into two on the 
head. A well defined dorsolateral stripe wliicth is broader and darker 
on the sides of the head. Top of head streaked longitudinally with 
dark brown irregular lines. A light streak on the lower lip extends 
along the body in the form of a wide band, ill defined from above but 
sharply defined by a darker line below. There ai-e several longitudinal 
dark lines on the under surface of the body, of whicdi the centre one 
is the most distinct and extends forward to the mental. The chin 
shields are also bordered by dark lines. 

Distribution. — Lialis jieari would appear fo be iTstricted to New 
Guinea. Of the twelve specimens known, Bouhuiger's holotypc and 
cotypes are from l)ar, Ely Kiver, British New Guinea: Lindholm’s 
holotype and cotypes of A. cunrirostris are from Fly River, British 
New Guinea; Astrolabe Bay, and Bogadjin near Stephansort, Dut(*h 
New Guinea : while the four spcH'imens in the Australian Museum are 
from the following localitms: — Darn Island; Rabaul ; Orirno River; 
and Dar on the Fly River. Miss Procter records it from Lababia, N.E. 
New Guinea. 



STUDIES ON AUSTRALIAN BRTOZOA. 
No. I. 


By 

Arthur A. Livingstone, Assistant in Zoology, Australian Museum. 

(Plates xxiii-xxvi, and Fig. 1.) 

Until a few months ago a small fleet of trawlers was maintained 
by the Oovernment of New South Wales, and the collections of the 
Australian Museum were greatly enriched by large numbers of speci- 
mens of all marine groups which were forwarded to this institution by 
the State Trawling Industry. Facilities were afforded to various 
members of the staff to make short cruises in the steamers, and I 
was fortunate enough to have s(‘veral opportunities of thus making 
collections. Among the wealth of specimens obtained, I secured a fine 
collection of Bryozoa, including a valuable series of the interesting 
Parmidaria ohliqna var. lobata from off Norah Head, and an equally 
interesting collection of the typical form from off Eden, New South 
Wales. 

I have to acknowledge with thanks much valuable advice and 
criticism afforded to me by my seniors, Messrs. A. R. McCulloch and 
F. A. McNeill, of the Australian Museum. I am also indebted to 
Mr. J. A. Kershaw of the National Museum, Melbourne, for the loan 
of types of Schizaporella flabellaia Maplestone, and Lunulites 
patelliformis Maplestone. 

The three subjects dealt with under the above heading are 
separated into three sections, each provided with a separate sub- 
heading. 


A Revision op the Genus Parmuiaria. 

Genus Parmuiakia (Bu^k^ M.S.) MacOillivray. 
Parmularia MacOillivray, Proe. Roy. Soc. Victoria, xxiii, 1887, p. 211. 

‘'Zoarium foliaceous, bilaminate, attached by a large, flexible 
radical tube. Zooecia oblique. ’’ (MacOillivray.) 

Two species, believed to be undescribed, are included in this 
hitherto monotypic genus. I have also redescribed the genotype, and 
have recorded some additional synonymy. 
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Parmularia obuqua MacGillivray. 

(Plate xxiii, %s. 1-2; Plate xxv, %. 1; Plate xxvi; and Pig. 1.) 

Eschara ohliqtui MaeGillivrav, Trans. Proe. Hoy. Soc. Viet., ix, 2, 
1868, p. 137. 

Eschara reniformis Kirehenpauer, Mns. Godeffroy Cat. iv, May 1869, 
p. xxviii. 

Parmularia ohliqua Jelly, Syii. Cat. Ree. Mar. Bryozoa, 1889, p. 201 
(synonymy). 

Schizoporella ffahellata Maplestone, Trans. Proc. Roy. Soc. Viet., 
(n.s.), xiv, 2, 1902, p. 68, and Ree. Anstr. Mus., vii, 4, 1909, p. 268. 

Parmularia ohliqua and ffahellata Maplestone, Trans. Proc. Roy. Soc. 
Viet., (n.s.), xxiii, 1, 1910, p. 42, pi. x. 

Parmularia ohliqua Maplestone, Trans. Proc. Roy. Soc. Viet., (n.s.), 
xxv, 2, 1913, p. 360. 


Opercnlmn 




B 
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Fig. 1. Parmulurm oblUjua MacGillivray. 

A. Diagram showing the under surface of the frontal wall of an ooecium-bearing 

zooecium and the attachment of the operculum to the hinge tooth. 

B. Operculum of a barren zooecium. 

c. Operculum of an ooecium-bearing zooecium. 


Revised description. — Zoarium with two layers of zooecia; flat, 
and fan or kidney-shaped. The zooecia are separated by well defined 
furrows along the centre of which are delicate white raised margins. 
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They are arranged in arched rows which extend outwards from the 
median base to the lateral margins in the adult forms, but their forma- 
tion is somewhat variable in younger examples (see notes on varia- 
tion). The frontal zooecial walls are ovate and thick, invested by a 
thin transparent membrane, and penetrated by a number of compara- 
tively lar^re pores which are sunken in shallow depressions. The basal 
zooecial walls are flat and minutely j^ranular. They are provided with 
from two to five irre^zularly arran^jed communication jiores. The 
distal and proximal zooecial walls are curved and rouj^rhly shaped. 
Each is provided with from seven to nine communication pores 
arranged in a straight row or belt near the base and extending the 
whole length of the walls. The lateral zooecial walls are more or less 
straight, and are provided with from four to seven communication 
pores arranj?ed in one or two rows near their bases. The zooecial 
apertures are sunken well below' the level of the surround ini? frontal 
walls. They are semi-circular distally and produced into a deep sinus 
proximally. There is a short blunt hin^e-tooth on each side of the 
aperture within the proximal half. The peristome is w'eakly developed, 
and in some zooeeia is barely discernible, thoufrh in others it is pro- 
duced on each side of the sinus. The operculum is yellowish and 
chitinised, completely enelosini’- the aperture and the sinus. In ooecia- 
bearinj? zooeeia, the operculum covers both the aperture of the zooecium 
and the communicating' entrance to the ooeciurn. 

1'he ooeciurn ay)pears as a ponderous external structure clearly 
visibl(‘ to the naked eye. Its thick frontal wall is dome-shaped, 
punctured with numerous pores, and furrowed by a deep suture, 
within wdiich is a raised white marjjin similar to those separating? the 
zooeeia. This suture is branched, dividing? the w’hole frontal ooecial 
w'all into three or rarely four distinct portions. The basal ooecial wall 
is thin and concave and appears to ])e membranous. It rests above 
the junction of two lateral and two proximal zooecial walls, its lowest 
part beinj? W'ell below the level of the sui'rounclini? frontal zooecial W’alls. 

The ooecia-bearinj? zooeeia are considerably distorted, and their 
individual common apertures are expanded laterally. The peristomes 
are much more developed than is the case with barren zooeeia, and 
their distal and proximal margins bear thin overhanging lips. On 
each of the frontal walls, immediately in front of the aperture, a lar^e 
niucro invariably occurs, wdiich in some cases projects over the aperture 
and in others is directed strai<?ht upw'ards; this may possess an acute 
or bifid extremity, or it may be somewiiat flattened and tongue-shaped 
with a blunt or serrated extremity. All this variation of the mucro 
( wdiich is present only in ooecia-bearin^ zooeeia) is to be found on a 
sin<?le colony before me. 

Colour . — Recent examples are salmon-coloured in life, but soon 
fade to a drab s:rey or white when dried or i)reserved in alcohol ; when 
viewed under the microscope they appear to be much whiter than 
when seen with the naked eye. 
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Mode of attochment, — On the base of a lar^e dry specimen before 
me is a membranous filament which serves to anchor the colony to the 
sandy bottom on which the species is known to occur. This is about 
25 mm. in length and in its dry and shrivelled condition is flattened 
and tape-like. One end is widened and fits into a shallow and narrow 
concavity at the base of the colony. The other end is provided with 
root-like projections. The roof of the concavity at the base of the 
colony is provided with a number of thin lamelhe, which either extend 
uninterruptedly from side to sid(‘ or fuse with others at various 
intervals. 

Synonymy and varkiUon. — Maplestone separated his Parmidaria 
ffahellata from P. ohliqua on the arran^t‘ment of the zooecia and the 
shape of the zoarium. 1'hese charact(‘rs are subject to ^reat variation 
with age, how^ever, and cannot be relied upon to distinguish the two 
species. 

By the courtesy of Mr. J. A. Kershaw, Curator of the National 
Museum, Melbourne, I have been able to examine the type of Maple- 
stone’s S. flahellata, which is 4 mm. long and 2.5 mm. wide ; others 
agreeing with it in all details are preserved in the Australian Museum. 
I have carefully compared th(‘se specimens, including the type, with 
numerous other examples in the Australian ^luseum wdiich agree with 
the description and figures of P. ohliqua, and which I regard as 
referable to that species. As a result of this comparison 1 have come 
to the conclusion that P, ffabcUaia is synonymous with P, ohliqua. 
The dredgings secured from a depth of 40 fathoms in Oyster Bay, 
Tasmania, by the Commonwealth P'isheries Investigation Ship 
‘‘Endeavour” are particularly rich in examples of both P. ohliqua 
and P. flahellata, and I am able to sort out a series of specimens com- 
pletely connecting the two forms. None but juvenile specimens 
possess the same zooecial arrang(*ment as the type of P. flahellafa. The 
small colonies exhibit a perpendicular arrangement of the zooecia as 
described and figured by Maplestone, and gradually assume the 
oblhpie arrangement as the adult condition approaches, (rcnerally 
the shape of the zoarium differs with age fr*om a juvenile ellip- 
tical form like Maplestone ’s type, to an adult fan- or kidney-shaped 
colony, but other variable shapes have been noticed ( PI. xxv, 
fig. 1). These are sometimes irregular two lobe^d colonies somewhat 
resembling the var. lobata form, or may be roughly triangular in out- 
line. Such growth irregularities, however, arc recognised as being by 
no means uncommon among the Bryozoa. 

In support of the above synonymy it may be noted that Maple- 
stone (loc. cit. 1910) moved his flahcliala from Schizoporella to the 
genus Parmulariu, even though this latter has the zooecia arranged 
obliquely, lie therefore noted that flahellata ‘‘differs from P, ohliqua 
in that the zooecia are perpendicularly arranged, not oblir|uely.” 
This caused me to look into the matter more closely, with the above 
results. Further, it is interesting to note that the two colonies identified 
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by Maplestoiio as his /fabellaia from the material secured by the 
H.M.C.S. '‘Miner’' (lor. cit. 1909) are intermediate "rowth stages 
between P. obliqua and I\ flahellaUu A careful study of these speci- 
mens in the Australian Museum collection shows that they are elliptical 
colonies, a little larj^er than Maplestone’s type, and both possess clear 
indications of the commencement of an oblique zooecial arrangement. 

The species has been recoi-ded from the following localities: — 
Sehnapper Point, Victoria (Mac(iillivray) ; Hass Strait, south eastern 
Australia (Kirchenpauer) ; Jimmy’s Point, Reeves River, Victoria 
(fossil) ; 80 fathoms, 22 miles east of Port Jackson, New South Wales; 
Backstairs Passapje, South Australia; (lulf of St. Vincent, South 
Australia, 14 to 24 fathoms (Maplestone). 

There are additional specimens in the Australian Museum from : — 
Albany Passage off Cape York, Australia. 5 to 15 fathoms, collected 
by Messrs. C. Ilodley and A. R. McCulloch, October, 1907; 3-4 miles 
off Eden, New South Wales, 25-30 fathoms, collected by Messi*s. F. A. 
McNeill and A. A. Livingstone; off Gabo Island, Victoria, 100 to 200 
fathoms, collected by the Commonwealth Fisheries Investigation Ship 
“Endeavour,” 1909-14; Port Phillip Heads, Victoria; Oyster Bay, 
Tasmania, 40 fathoms; Spencer Gulf, South Australia, 16 fathoms, 
20-8-1909, collected by the C.F.I.S. “Endeavour,” 1909-14. 


Parmulakia omjQrA MarGillivray, var. lohata Maplestone, 

Maplestone^ Trans. Proc. Roy. Soc. Viet., (n.s.)xxv, 2, 1913, pp. 360-1, 

pi. xxviii, iig. 11, 

The characters of this variety are well defined by Maplestc ne, who 
had specimens from King Geor^'e Sound, West Australia. I x '^?ard 
several specimens in the Australian Museum from off Norah H -^d, 
New Soutli AVales, 26 to 38 fathoms, as referable to the same variety. 
They wen* collect(‘d by mysidf while on the trawler “Goonarnbee” 
during 1921, and form the second record of the occurrence of the 
variety. 

The specimtms before me are as irregular in outline as those 
figured by Maplestone. They do not differ in structural details from 
the typical form, but superficially appear to be much more delicate 
and not nearly so heavily calcified. The colour of the specimens when 
fresh was the same salmon hue as that of the typical form, but in the 
dried state they liave taken on a silvery appearance which I have not 
noticed in that species. It is a striking fact that no similarly con- 
ditioned specimens were found in the .great bulk of typical P, ohliqua 
material in the Australian Museum. 

Localities , — King George Sound, West Australia (Maplestone) ; 
off Norah Head, New South Wales, 26 to 38 fathoms, collected by 
Messrs. F. A. McNeill and A. A. Livingstone, June, 1921. 
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Parmularia macneillP .^p. nav, 

(Plate xxiv, %s. 1-2; and Plato xxv, fig. 2.) 

Description . — The zoariurn is elongate, roughly elliptical, and tapers 
towards the distal extremity; it is two-layerod, flat, and extremely 
delicate. The zooecia are bigger than those of P. ohliqua, and larger 
near the edges of the colony than in the centre. They are like those of 
P. obliqita in form and arrangement, but are much less heavily calcified, 
and the frontal walls are less convex. They are somewhat diamond- 
shaped, with their distal and proximal walls eurved in the same S- 
sliaped manner, and with their lateral walls almost straight. They 
are separated by distinct furrows, within which are barely discernible 
white raised margins. The frontal zooecial walls are covered with 
shallow pits punctured with pores. 

The zooecial apertures are usually almost circular, being semi- 
circular distally and hollowed proximally, but are roundly elongate 
in some zooecia near the edges of the colony. No sinus is apparent. 
The peristome is weakly developed distally, but it is produced proxim- 
ally to form an extremely thin overhaiiging lip, which is much better 
develof)ed than in P. ohliqua. On each side of the aperture and low 
down in the proximal half, is a small sharply pointed hinge-tooth. 

The ooecia are similar to those of P. ohliqua, but the furrows on 
their surfaces are shallower, and the while raised margins within them 
are not so conspicuous. The a])ertures of the ooecia-bearing zooecia, 
although distally adapted to accommodate the ooecia, retain their 
general shape, and are not subject to the same degree of distortion as 
in P. ohliqua. 

Attachment . — There is an elongate concavity at tlie base of the 
colony for the accommodation of an anchoring tube, but it is much 
smaller and less developed than in colonies of P. ohliqua of the same 
superficial area. The arrangement of the lamellae, however, is the 
same. 

Pemarks . — This specit's is found living in the same localities as 
P. ohliqua, but is a much rarer form, (k)nse(iiiently, having only a 
limited number of specimens, I cannot spare material to section for 
the study of internal details. 

Colour . — Dried specimens are a light rusty cream in colour. 

Holotype . — Described and figured from a colony 14.5 mm. long 
and 6 mm. wide from off (Jabo Island, Victoria, 100-200 fathoms. 
Two additional specimens (paratypes) from the same locality are in 
the Australian Museum collection, together with some small fragments. 

Localities . — Off Gabo Island, Victoria, 100-200 fathoms, collected 
by the Commonwealth Fisheries Investigation Ship “ Endeavour, ' ’ 
1909-14. — Holotype and paratypes. 


1 Named for Mr. F. A. McNeill, Zoologist at the Australian Museum, Sydney. 
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Ka«t from Babel Island, Bass Strait, 65 fathoms, collected by the 
C.F.I.S. ‘^P^ndeavonr,’^ 2()th October, 1912. Fra^?ments. 

Lagoon at I\lasthead Island, Capricorn Group, Queensland, 
collected by Messrs. C. Hedley and A. H. McCulloch, October, 1904; 
one incomplete colony. 

l^ARMULARIA INTEGER Sp. flOr, 

(Plate xxiii, 6g. 3.) 

Description . — The zoarium is elongate and elliptical like the pre- 
ceding si)ecies, and is two-layered and Hat ; like P. ohliqua it is heavily 
calcified. The zooecia are small, similar in shape to those of P, ohliqua, 
and arranged in similar oblicpie series. They are separated by shallow 
furrows, the margins within which are very obscure, much as in 
P. rnacneilli. The thickened zooecial walls are slightly ovate as in that 
species, and the distinct pits on their surfaces are perhaps punctured 
with small pores as in other members of the genus. If present, these 
pores are oblii crated by an accumulation of silt, but as I have only a 
single colony I cannot risk its destruction by any attempt to clarify 
the frontal walls. The apertures are irregularly circular, and, as in 
the two allied species, are sunken below the level of the surrounding 
frontal walls. The peristome is only weakly developed, and barely 
discernibh‘; no sign of an overhanging lip is present. On each side of 
the aperture and low down in the proximal half, is a minute hinge- 
tooth, but in some of th(‘ apertures these are worn off. Immediately 
outside the proximal border of the aperture is a small, sharp, rnucro- 
like denti(*le which points towards the distal extremity of the zooecium. 
There are no ooecia jin^sent on the colony examined. 

Colour. — The colony is white when dried. 

Mode of AtlarJnufut . — The presence of a concavity at the base of 
the colony suggests that P. integer is attached, like the other two species 
of Parmularia, by a flexible tube. But, unlike those of its allies, the 
lamella* in the concavity are only weakly developed, and the base of the 
opening is i)unctured by comparatively large pores of varying sizes. 

lloloiype . — Described and figured from a single colony, 5 mm. 
long and 3 nim. wide, which was collected by Messrs. V. Hedley and 
A. R. McCulloch in lagoon at Masthead Island, Capricorn Group, 
Queensland. Il is i)ossibly juvenile, and, although the zooecia appear 
to have assumed the adult characters, I have no means of determining 
whether the sha})e of the zoarium is constant or not. The specimen is 
housed in the Australian Museum. 

LacaPtg . — The lagoon at Masthead Island, Capricorn Group, 
Queensland; collected by iMessrs. C. Hedley and A. R. McCulloch, 
October, 1904, 
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Affinities. — This species resembles the fossil species Lepralia 
obliqna MacGillivray- in being: bilaminate, destitute of avicularia, and 
in the position of the aperture. But if L. obliqua be a true Lepralia, 
the two must be distinct, for P. integer has the zooecia arranged in an 
arched direction laterally as is characteristic of Parmiilaria; further 
they are not distinctly “separated by prominent raised lines as in 
L. obliqua. Again the lower lip is not “convex upwards forming a 
mucrodike projection'’; the mucro-like denticle referred to in my 
description is quite distinct and separate from the lower lip. 

It may be considered that L. obliquOr should be placed in the genus 
Parmnlaria, but the only character it has in common with this genus 
is the bilaminate formation of the zoarium. MacGillivray states that 
the “thyrostome [aperture] is straight or generally oblique," but 
gives no information as to how the zooecia are arranged. Further, as 
he was responsible for the genus Parmularm, he doubtless had good 
reasons for placing obliqua in Lepralia rather than in Parmnlaria. 
From his description it would appear that he founded his species on 
fragmentary material. 

Key to the species of Parmnlaria : 

A. Aperture with a sinus. 

B. Colony lobed, kidney- or fan-shaped. obliqua. 

AA. Aperture without a sinus, zoarium roughly elliptical. 

C. A mucro-like denticle immediately below proximal border of aperture. 

integer. 

CC. No such denticle. macneilli. 


MlSCEBbANBOUS NoTES. 

This section has been made to accommodate notes' of special 
interest, together with a description of a species of Arachnopnsia 
believed to be new to science. 

•Genus Petrama MacGillivray. 

Fbtralia japonica Busk. 

Lepralia japonica Busk, Challenger Rep., ZooL, x, 30, 1884, p. 134, 
pi. xvii, fig. 5. Id., Waters, Journ. Linn. Soc. Zool.. xxxi, March, 
1909, p. 149, pi. 13, figs. 10-12 (synonymy). 

Petralia japonica Levinsen, Morph. Sys. Stud. Cheil. Bryozoa, 1909, 
p. 352, pi. xviii, figs. 5 a-b. 


2 MacGillivray — Trans. Boy. Soc. Yict., iv, 1895, p. 78. 
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A specimen recently collected by Mr. E. H. Rainford on the beach 
at Gloucester Island, Bowen Harbour, in Port Denison, Queensland, 
which I identify as this species, assumes the hemescharine habit, form- 
ing free and erect expansions. These l)raiicliing expansions arc, 
however, tubular and somewhat cylindrical, the individual branches 
ranging from 3 to 6 mm. in diameter. The specimen is a mass of 
these tubes all joined together, the whole measuring about three and a 
half to four inches across. The ooeeia are well represented on the 
specimen secured by Mr. Rainford, and are embedded beneath the 
frontal walls of zooecia situated distally to the ooecia-bearing zooecia. 
The frontal wall of such a distal zooecium when removed reveals 
plainly the internal ooecium which encroaches upon half, or a little less 
than half of the space of the cell. Both the frontal and basal ooecial 
walls are perforated by a number of minute pores, but the frontal 
walls more so than the basal. In some specimens the zooecia are 
heavily calcified, the peristomes being very thick and prominent. 

Levinsen and Waters have so ably dealt with this species that 
there is very little that I can add to their records. The following 
localities of specimens preserved in the Australian Museum extend the 
known distribution of the species as recorded by Waters. — 

Localities. — Murray Island, Torres Strait ; Albany Passage, North 
Australia, collected by Messrs. C. Hedley and A. R. McCulloch; 
Ciloucester Island, Bowen Harbour, in Port Denison, Queensland, 
collected by Mr. E. H. Rainford; rock-pools at Point Cartwright, 
Queensland, collected by A. A. Livingstone, August 1922; rock-pools 
at Caloundra, Queensland, collected by A. A. Livingstone, August 1922. 


Genius Esoijaroides Milne-Edwards. 

Escharoidcs Levinsen, Morph. Syst. Stud. Cheil. l^ryozoa, 1909, p. 317 
(and synonymy). 

Escij.vroides EXCAV.\T.% M acGUUvray. 

Mucronella excavata MacGillivray, Trans. Phil. Inst. Victoria, 18e59, 
iv, p. 166, pi. ii, fig. 4. 

Mucronella preestans Hincks, Ann. Mag. Nat. Hist., (5), x, 1882, p. 168, 
pi. vii, fig. 1. Id., Jelly, Syn. Cat. Ree. Mar. Bryozoa, 1889, p. 195 
(synonymy). 

Mucronella excavata Jelly, Syn. Cat. Rec. Mar. Bryozoa, p. 193 
(synonymy). 

Mucronella preestam Maplestone, J^roc. Roy. Soc. Vi(;toria, xvii, 1904, 
p. 212. Id., Waters, Ann. Mag. Nat. Hist. (7), xvii, 1906, p. 20. 

Escharoides pretstans Levinsen, Morph. Sys. Stud. Cheil. Bryozoa, 
1909, p. 318. 

Mucronella preestans Maplestone, Rec. Austr. Mus., vii, 4, 1909, p. 268. 
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This species was first described under the name of Mucronella 
(wcavaia by MacfJillivray, and later redeseribed by Hincks as M, 
prcBstans, Maciiillivray'' in 1890 saw lliiicks' error and recorded that 
“this species [his r.rravata\ is identical with M. prcesiam described 
by Ilineks from N.Z.'’ Notwithstanding this, the species has been 
generally referr(‘d to nndcn* Ilineks^ name; even MacfJiilivray referred 
to it as M. prci'stans in his monop*aph of the Tertiary polyzoa of 
Victoria, which he wrote some years after pointing; out Ilineks’ mis- 
take. He either overlooked its identity with M. prccstans, or considered 
th(' two as distinct. I h(‘lieve he overlooked his remarks made five years 
before, however, and unwittingly ref(‘rred to his own species {M. 
cxcarata) under tin* name of M . pra^Htam Ilineks. Miss Jelly in her 
^reat work adds duplivata and Lcpralia angcla Hutton to the synonymy 
of M. prcciftaus, hut lists this latter and cxcavaia as separate species. 
Her remarks as to the j)ri<)rity of praatans over Waters’ dnplicata are 
now invalidated by the fact that the species was described by 
MacGillivray lonj^' before either of these two names was proposed. 

The species here discussed is not the Snnttin prwstam referred to 
by Waters^, which was later queried by Tjevinseii as bein*? synonymous 
with his Escharoidfs sauraglossa .sp. tiac. I may here point out that 
Synittia prwstam Waters, var. was referred to by C’anu and Bassler*"‘ 
under the heading of Eomanrheum prestans'' lY/r., Waters, 1889 (not 
Hincks). 'I’hese distiin^uished auth()i>; evidently overlooked or do not 
accept Levinseirs su^j^csted synonymy. 


(ienus LrNunAKi.v 7>a.s*A', 1884. 

Luiiularia ('anu and Hassler, Bull. U.S. Nat. Mus. No. 1()(), 1920, pp. 

228 . 2 ry 2 . 

These authors (jiioted above have recently d('alt with the status 
and history of this ^enus, and have supplied a complete list of the 
known species. 


Liti\ulahia cAPiTuis Bmk, 

Lunulites capuhis Busk, Brit. Mus. Cat. II, 1854, p. 100, pi. cxii. 

Lunidaria capuliia Busk, Challenj^er Rej). Zool., x, 20, p. 208, pi. xiv, 
fii?. 7a. 

Lunulites patelliformis Maplestone, Trans. Broe. Roy. Soc. Viet, (n.s.) 
xvi, 1904, p. 215, pi. XXV, %s. 6a-b. 

Lunidaria capulus Leviiisen, Morph. Sys. Stud. (Jlieil. Bryozoa, 1909, 
p. 155. 

Mac Gill ivr«y — Trans. Roy. Soc. 8. Austr., vol. xiii, 1890, p. o. 

4 Waters — Ann. Ma^?. Nat. Hist., (Oj, iv, 1889, p. 17. 

Cairn and Basslcr — U.S. Nat. Mus. Bull., 106, 1920, p. 407. 

6 Evidently a misprint for prcestaiis. 
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Lunularia capidus and patellifarmis Canii and Bassler, Bull. U.S. Nat. 
Mns. No. 106, 1920, pp. 238 and 239, text %. 46. 

Selenaria livingstonei Bretnall, Rec. Austr. Mns. xiii, 5, 1922, p. 190, 

text fig. 2. 

Luniilites cupuliis Watei-s, Joiirn. Linn. Soc., xxxiv, 1921, p. 417. 

Synonymg . — A eomparison of the holotype and paratypes of 
livingstonei in the Australian Museum with specimens of Lunularia 
capulus Busk proves that the two are identical. The diagnosis given 
by Bretnall is quite inadequate, as it embodies only the superficial 
characters, and makes no mention of the structures beneath the 
depressed cryptocysts of the zooecia. Further his figure of the zooecial 
detail is misleading in that it shows no indication of the apertures, 
lie states that “small circular vibracular cells are situated between 
the zooecial rows over the entire sui-face,” but in a partly worn para- 
type, and another incinerated example, the vibracular cells are elongate 
and somewhat elliptical and pointed towards the apex of the zoarium: 
they therein agree with the figure given by Busk (loc. cit.). 

Through the kindness of Mr. J. A. Kershaw, Curator of the 
National IMuseum, Melbourne, J have been able to examine the type 
specimen of Maplestorie s Ijunulitcs patellifornm, and, after a critical 
examination, have no hesitation in associating it with capulus Busk, 
thereby proving portion of the synonymy hinted at by Waters (loc. 
cH.). According to Maplestone, the lateral walls of his L. patelliformh 
are provided with four communication pores. I have been unable to 
examine this character in the type without risk of serious damage to 
the specimen, but 1 find that the number and arrangement of tlu'se 
pores is variable in the lateral walls of zooecia of individual (‘olonies in 
the Auslralian Museum collection. The under surface of the zoarium 
is also variable, both in the number of pores present and in tin* arrange- 
ment of the radiating ridges. Again, it is af>parent that the character 
of the fiagella" (vibracular mandibles) undergoes considerable varia- 
tion, these structures being short in some colonies, long and slender in 
others. The cxtremilics are mostly trifid, but a few isolated acutely 
pointed fiagella? are often found on a single colony, which are similar 
in shape to the flagellum described and figured by Maplestone. 

The only complete flagellum to be found on his type is a single 
club-topped example, which no doubt was once trifid, aiid there is every 
indication that its extremity is considerably worn. So far as I can 
ascertain, all other flagelhe are either completely worn off or are 
broken and damaged. 

The following notes on the variation of the fiagellie of Lunulariv 
capulus have been compiled after an extensive study of the specimens 
in the Australian Museum, together with the types of L. patelliforniis 
and S. livingstonei. The extremities of the tlagelhn on specimens from 
3 to 4 miles off Eden, New South Wales, 23 to 30 fathoms, and those 
on the type of S. Iivingst07ici are either acute or trifid, though the 
latter form is by far the commonest. The fiagellae are long and slender, 
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and appear at first si^ht 1o be almost round; when examined under a 
microseope however, oaeh is seen to possess a eentral axis which extends 
alonpr its whole len^li, and on eacJi side of this axis is a flattened expan- 
sion. Although this ciiaraeter is but little developed in L. capulm^ 
the flagellfe are somewdiat similar to those of Ijunularia repandus Maple- 
stone^, and their extremities are acute or trifid in both species. Despite 
this and other resemblances, I think L. re pa mi u a possesses sufficient 
characters to distinji^uisli it from its allies. 

Localities. — Sp(*cimens of Ijunalaria rapalus are in the Australian 
Museum from: — Newcastle, New South Wales, 1866; to 4 miles off 
Eden, New South Wales, 25 to fathoms, collected by Messrs. H. O. 
Fletcher and A. A. Ijivin.iifstone, 1922; ''Thetis'’ Expedition, Station 
28, — 2 to 4 miles off Manninj^: River, New South Wales, 22 to 23 
fathoms, 1898; '‘Thetis” Expedition, Station 49, — 5 to 8 miles off Port 
Kembla, New South Wales, 63 to 75 fathoms, 1898. 

The species has been recorded elsewhere from: — Off Cape Capri- 
corn (MacCillivray) ; "Challenger” Expedition, Station 161, off Port 
Phillip, Victoria, 33 fathoms, sand (Busk) ; 26 to 38 fathoms off Norah 
Plead, ISVw South Wales (Bretnall) ; St. Vincent Culf and Backstairs 
Passage, 17 to 22 fathoms; Investigator Strait, South Australia, 
15 to 20 fathoms; Newcastle, New South Wales (Maplestone). 

SciIlZOPORELUA ACUMINATA IlincliS. 

Schizoporella acuminata Hincks, Ann. Mag. Nat. Hist. (5) viii, 1881, 
p. 14, pi. ii, fig. 1. 

Schizoporella jacksoniensis Busk, Challenger Kept. Zool. x, 30, 1884, 
p. 164, pi. xix, figs. 3, 3a-b. 

Schizoporella jackso7iie?isis Whitelegge, Journ. Proc. Rny. Soc. N.S. 
Wales, xxiii, 1889, p, 125. 

Schizoporella jadcsoniemsis Jelly, Syn. Cat. Rec. Mar. Bryozoa, 1889, 
p. 299 (synonymy). 

Schizoporella acmninata Jelly, Syn. Cat. Rec. ]\lar. Bryozoa, 1889, 

p. 221. 

Schizoporella a^Aiminata Hincks, Ann. iMag. Nat. Hist. (6) viii, 1891, 
p. 477. 

Schizoporella Maplestone, Prcc. Roy. Soc. Viet, (n.s.), xvii, 

1, 1904, p. 206. 

This species w^as first described by Hincks from a specimen from 
Bass Strait. Three years later Busk described the same species under 
another name, from material secured by the "Challenger” off Port 
Jackson, New South Wales. 

7 Maplestone — Trans. Proc. Uov. 8oc. Viet (n.s.), xvi, 1904; p. 210, pi. xxv, 
fig. 7 a-c; and Waters Journ. Linn. Soc*., vol. 34, No. 229, 1921, p. 417, 
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Material in the Australian Museum was dredged by the ‘‘Thetis” 
at Station 44 (5-6 miles oil* Coogee, New South Wales, 49-50 fathoms; 
fine sand, 1898), only a few miles away from the locality of the type 
of Schizoporella jacksonie'nsis Busk. These specimens agree with 
Busk’s description and figures, and like his specimens were found 
encrusting the stem of a hy droid or alcyonariaii. These specimens 
further agree with Ilincks’ description of S, aenmmata in all characters 
except the structure of the cell wall. According to him, there is an 
“acuminate suberect extension of the cell-wall behind the orifice, the 
apex or peak of which is slightly bent forward, and occupied by a 
smooth somewhat nodular prominence.” But, after e.Kamining speci- 
mens in the Australian Museum, T agree with Waters that this is not 
a constant character. 

The ooecia of S. jarksoniensis are the same as those of 8. acuminata. 
I find some variation in the occurrence of the avicularia, which may be 
entirely absent on some zooecia ; in others they are represented by one 
on one side of, or a little below the aperture and directed upwards, or 
else by one on each side, which may be on the same level as, or a little 
below the aperture. 

The species has been recorded from the following localities: — Off 
Curtis Island, Bass Strait, not more than 40 fathoms (Hincks, type 
locality) ; “Challenger” Expedition, Station 163b, off Port Jackson, 
New South Wales, 35 fathoms, hard ground (Busk); Bairnsdale, 
Oippsland, Victoria, fossil; Mount Gambier, South Australia, fossil 
( \Vaters) . 

There are specimens in the Australian Museum from: — “Thetis” 
Expedition, Station 44, 5-(i miles off Coogee, New South Wales, 49-50 
fathoms, fine sand, 1898; Port Phillip, Victoria; “Miner” Expedition, 
22 miles east of Port Jackson, New South Wales, 80 fathoms (these 
specimens were found in a small box, together with specimens of 
Schizoporella cerilii, wiiich w^ere id(‘ntified as such by Maplestone). 
Off Point Plomer, New-^ South Wales, 50 fathoms, dredged by Mr. C. 
lledley, 14-10-1918; ]\Iuddy Creek, Victoria, fossil, presented by Rev. 
T. Porter, 1904. 


ScHizopoRELLA coNVBXA MacGUUvray. 

SchizoporeMa con^^rxa MacGillivray, Trans. Roy. Soe. Victoria, iv, 
1895, p. 85, pi. xi, fig. 21. 

Schizoporella convexa Maplestone, Trans. Roy. Soc. Victoria, (n.s.) 
xiv, 2, p. 66, pi. vi, fig. 4, (not pi. vii as stated). 

This species was described by MacGillivray as a fossil from the 
Tertiary dejiosits at Muddy Creek, Victoria, Ma})lestone later recog- 
nised it from the Mitchell River deposits, Victoria, and described and 
figured the ooecia. 
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Variation . — A few fra<?mentary specimens of this species were 
obtained by the “Thetis,” which were found completely encrusting a 
piece of weed, and some zooeeia of which possess avicularia. These 
occur sin«:ly, either on the ri^ht or left of each aperture, and are 
directed laterally. Sometimes the aviciilarium is situated on the 
proximal half of the frontal zooecial wall, in which cases it is directed 
proximally. The mandibles are fairly larj^e and duck-bill shaped. 
The avicularian chambers arc deep. 

The ooecia are like those described and figured by Maplestone but 
his distal “cross-ribbed depressed area’’ is punctured with lar^e elon- 
p:ated pores in my specimens. The basal wall of an ooecium possesses 
small pores. 

Disirihut ion.— Muddy Creek, Victoria, Tertiary (MacGill., type 
locality); Mitchell Kiver, Victoria, Tertiary (Maplestone). 

There are specimens in the Australian Museum from: — “Thetis” 
Expedition, Station 44, 5-() miles off' Coo^ee, New South Wales, 49-50 
fathoms, tine sand (recent); “Thetis“ Expedition, Station 48, 7-8 
miles off AVollontion^’, New South Wales, 55-56 fathoms, sand and mud 
to rock (recent). 

Oenuft Araoitnopusia Jullien , char, emend. 

Arachnopiisia Levinsen, Morph. Syst. Stud. Cheil. T5rvozoa, 1909, 

p, 160. 


Arachnopiisia ajax sp. now 
(Plate xxiv, fitr. 3.) 

Description . — Zoarium encrusting, very thick and stout. The 
zooeeia are broadly ovate, and under a hi^h power microscope appear 
to be very uneven in heiirlit ; this may be accounted for by the fact that 
the colony ha.s accommodated itself to the irregularities of the surface 
it is encrusting. They are separated by thick, stout and sli^ditly raised 
marg^ins. The aperture, v^hich is broadcj* than lonj;, is semiorbicular 
in shape, arched above and straidit below, and prote(*ted by a stout 
operculum. There are ‘generally three, stout, projecting hollow spines, 
situated directly above the aperture. A rod-like chitinous opercular 
valve is situated on the outside ed"e of the proximal border of the 
peristome, and a little to one side of the median line. In many cases 
its total lenjrth is about three times the height of the aperture. 
Peristome well developed. Frontal wall i)unctured by a number of 
large irregularly rounded pores, the average number to ea(*h zooeeium 
being about twenty-eight. The avicularia have triangular mandibles, 
and are irregularly scattered along the wide raised margins of the 
zooeeia; they are generally very plentiful in the vicinity of the 
peristome. There are no avicularia on the frontal wall. Ooecia are 
not present on the specimen. 
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Jjocality. — Off Botany Bay, New South Wales, 400 fathoms (one 
small fragment). 

It is near Arachnop'nsia manor eros (Busk), hut differs from it in 
the following features: — The peristome on the lower lip is without even 
indieations of b(*in^ raised into a central pointed jn-ocess or muero. 
•The zooecia are about twice as lai*<^e as those of A, motiorrroa, and are 
distinctly separated by wide raised marij:ins, alon<^ which are scattered 
the avicularia. The o})ercular valve does not emerfje from within tin* 
peristome as it does in A. monoreros. 

Aractinopitsta monocerok 

hepralia monoreros Busk, Brit. Mus. Oat. ii, 1854. p. 72. 

Crihrllina monoerros l\lac(Jillivray, Prod. Zook Victoria, xx, p. 319, 
pi. 187, (). Id., Jelly, Syn. Oat. Kec. Mar. Bryozoa, p. G7 

(synonymy) . 

H iantopora prrforata Maplestone, Rec. Austr. Mus. vii, 4, 1909, p. 271, 
pi. Ixxviii, fi<r. 9. 

Ararhnopusia monoreros Levins(m, Morph. Sys. Stud. Ob(*il. Bryozoa, 
1909, p. KiO. Id., (-anu and Buvssler, TT.S. Nat. Mus., Bull. 106, 
1920, ]). 312, fi^r. 86 A-J. 

Stjnoni/my . — Tliis well-known species was reclescribed as Ilian- 
topora perforata hy May)lestone (loc. cAt.) in his report upon the results 
of the dee]) sea iuv(‘sti‘rations of the II.M.C.S. “Miner.’’ The typo 
spe('imcn of //. perforata is housed in the Australian Museum, and has 
been examined and compared with specimens identified as Vrihritina 
monoreros by earlier workers in this institution, as well as with descrip- 
tions and figures »j:iven by various authors. As a result of this 1 con- 
clude that the (wo species are identical. It may be noted that Tjevinsen 
(lor. (At.) in liis ^reat Avork on the cheilostomatous bryozoa pointed 
out that there appeared to be a number of different forms confused 
under the name Ararhno})asia> monoreros, but I arrive at the conclu- 
sion that the forms which a})j)ear to differ so greatly from A. monoreros 
are only g!*owth stages of that species. 

Maplestone ’s tyj)e is a “d(‘ad” specimen, being worn and partially 
encrusted with dry ooze and sand, but the characters are nevertheh'ss 
fairly clear and distinct. In Maplestone \s description of //. perforata 
he states “The pores on the surface of the zooecia are not always open: 
many are clos(‘u with a calcareous layer which in some bears a small 
pi'rforation. ” Having examined his type specimen, I conclude that 
the so-called calcareous layers are merely dried ooze and fine sandy 
material encrusted around the inner edge of the lacume (pores). The 
small ])erforation in the so-called calcareous layer is evidently the 
c('ntral ])ortion or middle of the lacuna^ which is not encrusted with 
the dried ooze, for the centre is always first to fall away naturally 
from such structures as these when the whole is dry. 
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The lacunae in the type specimen are not semilunar, but somewhat 
irregular in shape, and the majority do not appear to possess the 
internal dentieule. Such lacume are figured by Busk in the British 
Museum catalogue^ for his L. wonoceros. My experience of the lacunae 
in this species is that they vary, some being semilunar with the internal 
dentieule, while others are round or irregular in outline, both forms 
occurring in the one colony. 

Maplestone states that the “thyrostomes are very irregular in 
shape owing to the presence sometimes of more than one mucro.’^ His 
type specimen shows only one macro on the proximal border of the 
aperture, never two. Apparently he did not realise that each mucro 
was surmounted by an avicularium (which is the case on the type speci- 
men) and that it was the concavity made for the reception of this 
avicularium that created the two points at the apex of the macro. It 
must have been the bifid extremity of the mucro caused by the avicu- 
larian cavity that caused Maplestone to believe that there were some- 
times more than one mucro present. This is the only explanation I 
can offer to account for his remark. He further states that some 
zooecia poss(‘ss only one mucro. In such examples as can be found on 
the type, the mucro is worn down, almost obliterating all traces of the 
avicularium. It must have be(*n these that he took for single inucros. 

The ‘‘lateral processes'’ at the basal end of the avicularian cavities 
described by Maplestone are really only the remains of the central 
cross-bar which reaches from one side of the avicularian cavity to the 
other. I have found one complete cross-bar in an avicularian cavity 
on the type specimen of Iliantopora perforata. 


A SYNOPSIS OP THE RECENT AUSTRALIAN si^EoiEs OP Avachnojnisia. 

Arachnopusia monoccros Busk. — Opercular valve on one side 
within the peristome. Alucro situated on the proximal lip of the 
peristome but barely discernable in young specimens. Three small 
spines, sometimes furcate, situated above the aperture. Zooecia not 
distinctly separated. 

Arachnerpusia acanthareros MacGillivray. — Mucro absent. Lower 
lip straight. Opercular valve usually large and branched or prickly, 
and situated immediately below the lower lip to one side of the median 
line. Zooecia not distinctly separated. 

Arachnopusia ajax sp. nov. — Mucro absent. Lower lip straight. 
Opercular valve destitute of prickles or branches, situated immediately 
outside the aperture, and upon the lower lip to one side of the medial 
line. Zooecia distinctly separated by broad raised margins, along 
which are scattered numerous avicularia. 



STa[)IKS ON AUSTRALIAN RRYOZOA LIVINGSTONE. 


205 


On the Genera and Spei’ies op the Conesciiakelijnid^.. 

Literature dealiii”’ with lh(* recent species and t^enera of tliis 
family, and partic'ularly of ConcHc.harclUna, is in such a state as to 
make definite sjieeific determinations exeeedinjjly difKeiilt. The 
admirable work of Levinsen on th(‘ family is unfortunately iiicomyilote 
as he deals with only one or two s])eeies of each ^enus. Whiteleir^^e 
reeou'nised the affinity ol* various species allocated to other <*enera and 
assoeiat(*d them under the name Bipora. In 1921, Waters published a 
report upon the relationships of tin* Svlfnati(l(r and the (^onrscJiareJ- 
linidiv in whi(‘h niiudi is add(‘d to our meajzre knowledfjje of these 
families. Much work remains to be don(‘ on the species before a mon' 
substantial (dassifieation can be jiroposed. With this end in view I 
aim to deal here for tlie most part with a (*onsideration of the status 
of some Australian specdes, jiartieularly those named by ]\laplestone, 
which, siii(*e their des(*ript ion, have remained in total obscurity. 
Tlaviim* compared the eoIle(*tiou of representatives of the family in the 
Australian MuseMun with published works by various authors on tlie 
subject, I am able to submit the following notes as a contribution 
towards our knowledue of th(‘ s])eeies, and i)articularly of the jjjenus 
Conrsvhurdlina. 

'ffjprs of Btifozoa dn^vrihcd hp JIaswcU . — The only Bryozoa 
material from llolboru Island, Queensland, now in the Australian 
IMuseum, is that on which IlaswelP based the major portion of his 
report. It was (*oll(‘et(‘d by him while In* was the uuest of Dr. Coppin^er 
on board the Il.^F.S. “ Alert. 

Mr. AVliit(*le^u<* informs itie that Prof, llaswell did not label his 
typ< s, or any otli(*r sixM'iimms with any inForniation other than the 
locality, t^mall ri’aj-i'ments of the species described were placed by 
llaswell in small ulass phials and were lat('r mount(‘d on slides by 
Whitelei^ire, ^^ho identifi(‘d them by means of Hasweirs report on the 
TTolborn Island and Port Denison material. These must be accepted 
as the types of llaswelPs sp(*cies. 

Levinson’s definitions of tin* irenera in this family have been 
adopted. 

BretnalP stated that a new species of Bipora was secured in a 
collection made off Norah Head, New South Wales, and added that 
the description was beiii”’ dealt with elsewhere. This description was 
not published, however, and the form he thought to be new proves to 
be Parnndaria ohliqiui IMaeGillivray. 

Genus (hwEsciiARELUiNA D'Orhigmj, 

CONESOllARETJJNA ANGTTUOPORA Tcnlson-Woods. 

Liniidites angulopora Ten.>Woods, Trans. Roy. S'oe. 8. Austr., iii, 

1879-80, p. 7, pi. i, fius. ffa-c. 


Ml.'iswcll — Pioc. Linn, S(k*. N.S.W., v, I, Au^^ust, 18 H 0 , j). ILL 
f Lretnall — Kir, Austr. Mus., xiii, u, 1922, p. 1H9, 



206 


RECORDS OF THE AUSTRALIAN MUSEUM. 


Lnntdites imiisa Ilincks, Ann. Ma" Nat. Ifist., (5), viii, 1881, p. 127, 
pi. vi, %s. 1-3. 

Conescharellina conica TTaswoll, Proe. Linn. Soc. N.S.W., v. i, 1880, 
p. 42, pi. iii, %s. 7-8. 

Bipora magniarmnta Mapl(‘stone, Kec. Anstr. Mns., vii, 4, 1909, p. 269, 
pi. Ixxv, fijjTs. 3a-l). 

Bipora hiarmaia Maplostone, Ket*. Aiistr. Mus., vii, 4, 1909, p. 268, 
pi. Ixxv, fif^s. la-b. 

ConPHvharellina cornea AVaters, Joiirn. Linn, Soc., xxxiv, 1921, p. 423. 

The fact thal the d(‘serif)tions of the first Ihree names quoted above 
were published almost at Ihe same time has led to considerable confu- 
sion recrardin^ the identity of the above species. Further, some of the 
names were founded on characters which, though seemingly distinct 
and constant, are nevertlu'less variable and inconstant. This varia- 
tion confused Maplestone when he describ(‘d two new forms of Bipora 
obtained by the IT.M.O.S. ‘Aliner” during* her activities oT Port 
Jackson, New South Wales. These two forms I include in the 
synonymy of (\ angidopora. 

The folIovvin<r notes arc* based upon an examination of a larjre 
series of specimens in tlie collection of tin* Australian Aruseum. 

Variation. — Waters^^ referred to an important avicularian 
character and stated that ^‘on the cross-bar, besides the (‘cntral lij?ula, 
there is a smaller one on each side. In a series of s])ecimcns I find 
that these smaller lit»'ula* are soimdinies present and sometimes absent 
on avicularia of single coloiiies. The central liiiula, though, is constant. 
The presence* or absence of these smaller lij^uhe, therefore, should not 
be considered as a character of ajiy specific value. The sha{)e of the 
avicularia is also subject to sliuht variation. The mandibles and the 
mandibular chand)ers may be obtusely pointed or slijj:htly rounded at 
the extremity. Their position on the colony is evidmitly constant, th(‘y 
bein^^ arranged in distinct lines or series between the zooecia, but they 
may point in various directions. This fact is also noted by Hiricks in 
his description of L. incha. The general shape of the colony is by no 
means constant, hut the conical formation is always present. It may 
be acutely conical in youn" specimens (as in the types of Bipora 
biarniata Maplestone) and more broadly conical in the older forms. 
A specimen from off Norah TTead, New South AA^ales, measures 6 mm. 
across the base, and 5 mm. from the base to the apex. Another from 
ITolborn Island, Queensland, a cotype of ITaswelFs C. conica, measures 
2.2 mm. across the base and 4 mm. from the base to the aj)ex. These 
figures clearly show the colonies to vary to a considerable extent as 
regards the possession of a constant proportionate size. The under- 
surfaces of HaswelPs cotypes of C. conica from ITolborn Island, 
Queensland, are very variable, and could not be used as a constant 
specific character, as proved below in the notes on synonymy. The 
variation is, I believe, due to wear. 

10 Waters— Ann. Mag. Nat. Hist., (5), xx, 1887, p. 199, pi. vi, fig. 20, 
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Synonymy. — Alihouj^h Canu and l^assler^^ sejiarate (\ angidopora 
and C, incisa, and Wat('j*s^“ separates tln^ former from C. coiiica, I am 
unable to find any seimiinj^ly reliable and constant characters to distin- 
guish them. I therefore follow \Vhitele^< 4 :e’^' in re^^ardinj^; the three as 
synomymous. Waters’* was not sure of the status of incisa and 
'' Lunnlitc a'' atufulopora, for he expresses doubt by statinj^ that these 
two forms may be identical, but in 1921 (loc, cit.) he unites them, in 
separalint; C, onyulopora and (\ conica in the Jast-mentioned paper he 
lays stress ni)on Ihe character of the under surface of the colony to 
distinguish between th(‘ two. For (\ anciulopora Waters records 
that “the basal wall of the cancelli has a larj^e central jierforation with 
smaller ones around it.^’ I have found this character, however, in 
some of IlaswelTs cotypes of (\ coiucn, as well as Ihe avicularian cross- 
bar in each of tin* central perforations in the basal walls of the cancelli. 

In separating the two last-named species Waters has s])lit the 
synonymy as given by Jelly*"' but makes no reference to this fact. 
Jelly included C, vomca in the synonymy of C. incisa and separated 
the two from LiimiJ ites'' angxilopora. She saw fit to note under 
“/a” amgnlopara, however, that Whiteleggc unites the three. 

An examination of the tyjie of Bipor^i hiarniata Maplcstone, which 
is hons(‘d in th(‘ Australian Museum, led me to regard it at first as a 
valid species. It is very small and ])ossesses acute and roundly pointed 
avicularia arraimed in rows or sei-ies bctwe(‘n the zooecia, each in turn 
pointing opjiosite ways and in a horizonlal direction. This character 
is not conslant in other sp(*cimens, howiwer, and although the types 
may apjiear somewhat different at a glance, when its other characters 
are (‘ompared with those of (\ amjnlopora, the similarity of the two is 
a])parent. As there are no definite and constant specific characters 
that may be used to ditf(‘rentiate these species, I must unite them 
by placing B biarxnuid in the synonymy of ('. angxilopora. 

Bipora magxxiarxnaia was described by i\laplcstone along with B. 
biarniata from the collection secured by the “.Ariner.’' Maplestone 
used the size and number of avicularia, together with the shape and 
apical angle of the zoarium, to differentiate the species. It lias already 
been iiointed out that these charaiders are unreliable, and, as the 
remaining characters of B. nxagniarniata are identical with those of C. 
angnloporn, one must regard it as a synonym of this latter species. An 
examination of the tyjie slide of B. xnagniannuta, which is in the 
Australian Museum, proves Maplestone 's figure and description to be 
a little inaccurate. The figure alone would not lead one to suppose it 
had been drawii from a specimen identical w’itli angnlopora^ but the 
type is certainly this sjiecies, and the figure given by j\lapl(‘stone is at 
fault. The ligulate operculum, as Maplestone calls it, is similar to 


ii(-anu and Bassl(T— 1T.8. IMai. Mus., Hull. lOG, 1920, p. 030. 
iJi Waters — Jouni. Linn. 8oc., xxxiv, 1921, pp. 422-3. 

13 WliiteU'ggc — Proc. Linn. Soc. N.S.W., (2), ii, .lune, 1887, pp. 343-4. 

14 Waters — Ann. Mag. Nat. Hist., (5), xx, 1887, p. 199. 

IB Jelly — 8yii. Oat. Ree. Mar. Bryozoa, 1889, pp. and 140. 
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that described ])y Leviiisen^^’ for C. amjidopora. The avicularia are no 
doubt drawn from a fr(‘sli colony (one of which is on the type slide) 
as it does not illustralc the cross-bar and the attached lijrnUc, which 
would be seen on a worn or imnnerated (‘xaniplc. On the type slide 
there is such a worn specimen, monnt(*(l no doubt by Maplestone him- 
self, yet no fi^iirt' is drawn Troin it, and jio mention made of the 
characters exhibited by it in his description. This worn specimen 
clearly shows tlie main characters of (\ awjulopora. Further, Maple- 
stone states that there is “no indication of a sinus in the lower lip, 
probably hidden by the operculum.'’ Each aperture on a colony on 
the type slide ch'arly reveals a sinus in the lower lip when the oper- 
culum is removed. 


Genus Bipora Wh-ifcicggc. 

Bipora Whiteleoj.ie, Broc. Ijinii. Soc. N.S.W., (2), ii, 1887, p. 240. 
Lcvinsf ii, Morph. Sys. Stud. Cheil. Bryozoa, 11)00, p. 211. 

Zeuglopora Maplestone, Kec. Austr. ]\Ius., vii, 4, 1909, p. 272. 

Synonymy. — As not(*d in the following pa^es 1 am una))]e to find 
characters to distinguish the genotype of Zeuylopora (lanccolata) 
Maplestone from Bipora as defined by Levinson. 

Genotype. — In consideration of L(‘vins(‘n’s revision of M’bite- 
legge’s definition of the genus J>ipora in 1909, Canu and Basslej' (loc. 
cit.) have cited Bipora umbonata (ilaswell) as the genotype. 

Bij»oka LANca^’.ohATA Nu'pl estoue . 

Zeuglopora kmceoiaia ^Iaj)lestone, K'ec. Austr. i\Ius., vii, 4, 1909, }). 272, 
pi. Ixxviii, fig. 11. 

Although i\Iaj)lestone creat(‘d a new genus for the reception of 
this species, 1 thijdv it is properly referable to Bipora Whitelegge. 1 
have examined Maplestone \s tyj>c and coty])e, which are in the 
Australian Museum, and find that they agree in every detail with 
Jjevinsen s aimuided detinition of Bipora. 

The luiKCcia, which evidently esca])ed Maplesl one’s notice, are 
situated at one end and on the side of the cotype colony. The type 
colony is a peimianent mount, ajid I cannot examine the edges for 
lunoecia as well. None occur on the flat surfa(‘es of the cotype, nor on 
the one flat visible surface oji the type colony. This species is closely 
allied to Bipora wmbonata. Every character i>ertaining to the aperture, 
the zooecial structure (except the crenulatcd edges), the mamilliform 
nodules, and the avicularia are apparently identical in the two. 
The only differences are in the possession of crenulatcd edges on the 
zoarium, and in the aperture’s beijig provid(‘d with “a raised semi- 
elliptieal ridge on the proximal margin, and extending about half-way 
up the sides,” as described by Maplestone. 1 am not inclined to place 

10 Leviasun — Morph. Sys. Stud. Clioil. Hryozoa, U)0D, p. 311. 
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too much reliance upon the former character, as the zoaria of these flat 
forms seem to vary so much, and exactly what specific value the 
“crenulated ed^^es” of the zoarium have, 1 am not in a position to say. 
The one distinctive feature, as noted by Mai)J(‘st(>n(s is the possession of 
a calcareous plate on each sidt^ of the ajiertiire, wliich toj^ether form 
the "reater part of the peristome, ami upon wliich Maplestone bases 
the new j^enus Zeiujlaponi. TJie peristome may be compared with that 
of Confscharellina anfjulopora T.-\Vds., wliich it much resembles. 

It is noteworthy that Maplestone sorted out from the “Miner” 
pjxpedition material two specimens as Bipora mamillata^' and 
Zeuglopora" lancealata, though he did not recognise their 
similarity. 

As Maplestone overlooked many characters in this species, I think 
it advisable to redescribe it from the singb‘ specimen I can handle, the 
cotype, using iMaplestone s phraseology^ The description must be 
incomplete, however, as 1 have only the one specimen, and none to make 
sections from to ascertain the internal characters. When these latter 
are worked out, ])crhaps oIIku* features will be found distinguishing 
B. lanccoJata more fully from B. umhonata. 

Description . — The zoarium is flat and two-layered, lanceolate, with 
crenulat(‘d edges. Tin* zooecia are immersed aiul undefined. The frontal 
zooc'cia walls possess numerous scatt(*red mam illations, between which 
are situatc'd small round or roundly oval avicularia. Ka(*h aviciilariurn 
possesses a small thin cross-bar without ligube. Lunoecia occur 
sparingly on tin* edges of the colony. The true aperture is rounded 
distal ly and provided with a well-defined sinus proximally. The sinus, 
like that of 7>. mubonata, is diflicult to se(‘ from the front, as it is hidden 
to some extent by the peristome. Situated immediately outside the 
distal border of the aperture is a well-defined pore as in B. umhonata. 
1’he iieristonu* is formed by two large (*alcareous ])lates, which are 
situated one on each side of the aperture and continue round the 
aperture only as a small raised margin on the distal and proximal 
borders. The peristome at the sides (the calcareous plates) is pi*o- 
diiced into a sharp j>oint. The crenulated edges of the zoarium, as 
Maplestone says, is seen to be due to the projection of the lateral 
zooecia. 


Genus Bipoka Whitelegge. 

JliJ'ORA TAIBONATA JJa.SlVeJL 

Eschara umhonata Haswell, Proc. Linn. Soc. N.S.W., v, 1, 1880, p. 41, 
pi. 2, figs. 5-6. 

Bipora umhonaia Whitelegge, Proc. Linn. 8oc. N.S.W. (2), ii, 1887, 
p. 345. 

Bipora rnamillata Maplestone, Rec. Austr. Mus. vii, 4, 1909, p. 270, 
pi. Ixxvii, fig.7. 
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Bipora umhonata Canu and Hassler, II. S. Nat. Mns. Bull. 106, 1920, 

p. 631, text fig. 193. 

Caneschandlina rnamillata Bretnall, lice. Austr. Mus., xiii, 5, 1922, 

p. 191. 

When describing B, niamillata, Maplestone concluded by admit- 
ting that it is ‘ ‘ very near B. (Eschara ) umhamta Ilaswell. ’ ’ The types 
of Maplestone ’s B. niamillata, and a series of cotypes^^ of B. wmhonata 
Ilaswell from llolborn Island, Queensland, are in the Australian 
Museum, and, having critically (umipared them, I am convinced that 
they are referable to the one species. Both species have similarly 
shaped apertures, ex(*e{)t for slight variations such as are exhibited 
in those of individual colonies, and exhibit no characters to distinguish 
the two species satisfactorily. Maplestone ’s type clearly shows the 
anterior pore situated immediately above the distal border of the 
aperture as well as a sinus in the proximal border. Whitelegge states 
that this sinus is very hard to see in B. lunbonaUiAy as it is hidden, 
together with the true aperture by the peristome. This is correct, but, 
after careful manipulation of the specimen on its edges under the 
microscope, I have been able to distinguish the sinus perfectly. 

Attention is here drawn to an error made by Bretnall (loc. cit.) 
in placing the species Bipora rnamillata iMaplestone, now B. timboiiata, 
in the genus ConescharelUna. According to Levinsen’s definition of 
ConeschareUina its representatives must be conical in the shape of the 
zoarium, whereas Maplestone \s type is a true Bipora as it is distinctly 
fiat, not conical. The species cannot therefore be left in the genus 
( ’ onesch arellina. 

On only one specimen of a large s(‘ries at my disfiosal have 1 been 
able to trace lunoecia. This is the largest example that I have seen, 
and the lunoecia appear to be situated mostly near the edges of the 
colony. Whitelegge stated that he was unable to trace them. Oanu 
and Bassler also place this species in the genus Bipora and designate 
it as the genotype. 

Bipora umbonata has been re('ord(Hl by different authors from the 
following localities: — llolborn Island, Queensland, 20 fathoms 
(Ilaswell, type locality) ; 80 fathoms, 22 miles east of Port Jackson, 
New South Wales, dredged by the II.M.C.S. “Miner” (Maplestone, 
type locality of B. mamillata) . 

Other specimens of the species in the Australian Museum are 
from: — Albany Passage, north-east Australia, 5-15 fathoms, collected 
by Messrs. C. Ilcdlcy and A. R. McOulloch; Albany Island, 4-14 
fathoms, north-east Australia, collect! d by Messrs. C. Iledhy and A. R. 
Mcl'ulloch; Port Denison, Queensland, “Thetis” Expedition, Station 
13, 5|-7i miles off Cape Three I'oints, New South Wales, 41-50 
fathoms, sticky mud and shell; 3-4 miles off Elden, New South AVales, 
25-30 fathoms, collected by Messrs. II. O. Fletcher and A. A. Living- 
stone, 1922. 

17 Sec note on Ilaswell ’s types and cotypes on p. 205. 
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Btpora plabellaris Levinsen. 

Bipora flahellark Levinsen, Morph. Sys. Stnd. Cheil. Bryozoa, 1909, 
p. 312. 

Conescharellina flahellaris Waters, Jonrn. Innn. S‘oc., xxxiv, 1921, 
p. 421 (and synonymy). 

In Levinsen 's revision of the fj^enera of the ConcscharclUmdce he 
proposes the abov(‘ name for a speeies allied to Flahrllipora elvgans, 
from Port Jackson, New South W’^ales, but differinj^* from it by the 
possession of lunoeeia. lie further su^j^ests that this new form should 
be placed in the ^enus Bipora. All llu* specimens of this speeies in the 
colled ion of the Australian Miis(*um bear these lunoeeia. 


Syn&psk of iho Sprcifs of the Genus Bipora. 

Bipora umhonata (ITaswell). — Zoarium leaf-shaped or trilobed, 
with two layers of /oo(*(‘ia. Distiiijruislied by the mamilliform appear- 
ance of the frontal zooeeial walls. 

Bipora lanceoJata ( Ma])lestone) . — Zoarium lanceolate with crenu- 
lated edijes; two-layered and Hat. Frontal zooeeial walls mamilliform 
in a]>pearance. (leneral zooecdal characters as for B. utnbonaia, but 
distinguished by the ])r(*sence of two cah'areous plates at the sides of 
the aperture, wliich lo^ellier form the ^n'eater ])art of the peristome. 

Bipora flahelJaris ( Ijeviusen). — Zoarium Hat and fan-shaped, with 
two layers of zooecia. Lunoeeia and avicularia ])resent. This speeies 
can be distinguished from the two above by the absence of the mamilli- 
form nodules on the frontal zooeeial walls. 

Synopsis of the Species of the Genus Flahellipora . 

Flahrllipora clegaus DTlrbimiy. — General character's as for B. 
fahfllaris but distinguished by the absence* of lunoeeia. 

Note. — The classitication of this species is, to my mind, extremely 
unsatisfactory. 

Synopsis of the Species of the Genus Conescharellhui. 

ConeschareUina' philippine^isis (Busk). — Zoarium depressed, 
conical. Zooeeial aperture elongate, deeply sunk, and with a wide 
sinus in the lower border*. Peristomial orifice ovate, margin faintly 
pi'oduced. A circular pore situated immediately proximal to the aper- 
ture. Lunoeeia pi*esent. Ooc'cia external, globose. Cii'cular avicularia. 

r. caticellaia (Busk). — Zoarium conical, intenially cancellated. 
Aperture almost circular and with a wide sinus below. A raised 
peristome and a pore immediately outside its distal border. Sub- 
circular, or nearly circular avicularia. Ooecia extemal. 



212 


RECORDS OP THE ADSTEALrAN MUSEUM. 


C. crassa ( Ten. -Woods) . — Similar to C. depressa but differing? in 
having the aperture pyrii’orm, peristome raised, with irregularly dis- 
posed pores outside it. Pore above aperture exceedingly large. 

C. depressa (Tlaswell). — Zoarium depressed, eonicfil, or biconvex. 
Aperture ovate, rounded above and witli a wide sinus below. Some- 
times a minute denticle on each side of the sinus. T^eristome produced 
triangularly at the sides, and suddenly de])ressed at the distal and 
])roximai ends of the ai>er1uj‘e. A small pore immediately outside the 
distal border of the perisiofru*. Lunoecia occu!* sj)ariiigly. Triangu- 
larly rounded avicularia. 

(\ aiicjulopora ( Ten. -Woods) . Zoarium top-shaped. Aperture 
elongate and oval. A small pore is present ala^ve the ai)erture. Two 
triangular hinge-teeth in llie proximal margin forming a sinus. 
Peristome formed hy two thick cah'ai'eous ])lat(*s projecting sideways 
and outwards prominently. Hound and triangular avicularia. 
Lunoecia occur sparingly. 

C. maltiarmaia ( Ma])lestone) . — Zoarium acutely conical. Aper- 
ture irregularly ellipti(‘al with a sinus in the ])roximal margin. 
IVristomo une(pially thic'kened and soimTimes surmouiit(*d by an 
aviculariurn. Pxc'cedingly minute oval avicularia on the surface of 
the colony in the vicinity of the apertures. 

C. aarpalla ( Maph’stone) . -Zoarium roundly cojiical. Zooecia 
flask-shaped, with long tubular peristomes. Circular avicularia. 
Juvenile specimens star-shaped. 

C. ehurnea ( Maplestone). — (hmeral characters as for (\ ((nirrllafa 
but difl'ering in that tin* avicularia are extnunely minute, few in 
number, arranged in ])airs above each aperture*. 



NOTES ON THE OCCURRENCE OF ZEOLITES, ARDGLEN, 
NEW SOUTH WALES. 

By 

T. Hodge Smith, Mineralogist and Potrologist. 

(Plates xxvii-xxix; Figs. 1-3.) 

Some years ago the Now South Wales Railway Commissionei’s 
opened up a (iiiariy of basalt, situated on the western side of the 
(Jreat Northern Railway Line, about a quarter of a mile north of 
Ardglen railway station. The “blue metaU’ is used by the Commis- 
sioners for road-making, ballast, etc. At the present time the quarry 
face is about a hundred fe(‘t high and seventy-five yards wide; from 
here the Museum ol)tained over two hundred and fifty specimens, more 
than half of which were eolleeted by the Director, Dr. C. Anderson, 
M.A., the remainder being either j)resented by Messrs. A. Mitchell and 
11. (losden or collected by the writer. 

At least three distiiK't basalt flows have been recognised. The 
uppermost flow is columnar and is s(‘pa rated from the middle flow by 
an irregular band of very coarse volcanic lireceia (Fig. 1). It has 
yielded only a comparatively few' zeolites, the majority having been 
obtained fj*om the tulf and the middle flow'. It is remarkable that, 
wdiile there is an abundant su})})ly of zeolites, the range of varieties is 
small. 

The Vpper Flow ( t*I. xxvii, fig. 1) : It is impossible to estimate 
the thickness of this, owdng to the eroded state of the surface, but its 
great(‘st w'oiild be at least a hundred feet, (-olumnar structure is very 
w'ell deV(‘loped ; the columns are hexagonal in form and vary from one 
foot to as much as seven fe(*t in diameter, the former measurement 
being by far the most common. Almost invariably they are separated 
from each otlnu* by a “s(‘lvage, “ w'hic'h is in the main only a few milli- 
nie1(‘i's thick, but is as much as ten cemtimeters in some eases. On the 
surface of the How where the rock has been laid bare this “selvage’’ 
produces (juite a curious elfect; the a})pearance is that of a tessellated 
pavement, the light-coloured selvage emphasising the effei*t. 

The thin selvage consists of a crystalline complex of calcite and 
natrolite with a very little admixture of clayey material. The character 
of the thick selvage is somewdiat different, as it consists of a soft yellow 
clay wdiieh becomes more com])act as the central portion of the selvage 
is reached. This central portion is often hollow and lined with acieular 
crystals of natrolite and, in a few^ cases only, small crystals of calcite. 

Scattered irregularly throughout the How are vesicles which are 
lined wHth crystals of natrolite and apophyllite, though the latter is 
very scarce. 
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Upper Flow, cohiiiniar basalt 100 ft. 


Volcanic Breccia, from a few inches up to 7ft. 
Thin band of carbonaceous shale. 


Middle Flow, vesicular much altered basalt 
45 ft. 


Lower Flow. 


Fifr. 1. 


Vertical section throuj^h the basalt flows, Kailway Quarry, Ardglen, 
New South Wales. 
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In the hand specimen the rock is very compact, with a dark bluish- 
f?rey colour, and here and there a phenocryst of glassy felspar. The 
fracture is sub-conchoidal. Under the microscope the rock is holo- 
crystalline with duidal fabric. The predominating mineral is andesine, 
which is lath-shaped and very fresh. Plienocrysts of labradorite are 
also present and are sometimes zoned. The auj^rite consists of little 
grains fillinj^ the interstices between the felspar laths. A little 
perfectly fresh olivine and natrolite are present. Magnetite and 
apatite occur as accessory minerals. 

The rock w^as analysed, giviii" the following result: — 


SiO., 

52.16 

Norm. 


AljOa 

17.58 

Or 

11.12 

FCsOa 

3.37 

Ab 

35.63 

FeO 

5.23 

An 

23.35 

MgO 

4.97 

m 

6.58 

CaO 

6.68 

iiy 

11.75 

Na«0 

4.24 

01 

0.76 

KaO 

1.95 

Mt 

4.87 

11,0 — 

0.43 

11 

3.95 

11,0 4- 

1 .05 

Ap 

0.62 

00, 

nil 

H3O, etc. 

1.49 

TiO, 

2.14 


P,0, 

0.36 



SO, 

abs 

Magmatic name. — 

Aiidosc. 

s 

abs 


NiO&CoO 

trace 



MnO 

0.01 



OuO 

abs 




100.17 



Specific Gravity 

2.719 

Analyst, T.II.S. 



The VoUamc Breccm ( PI. xxvii, fig. 2) : This lies immediately 
below the upj)er ilow, the line of contact being very irregular but quite 
distinct. It consists of very coarse fragmentary material; individual 
fragments nu'asure up to fifteen centimeters in diameter and consist of 
basalt and shale. The upper flow has intruded it in a number of 
places. The junction with the middle flow is irregular and in places 
marked by a thin band of carbonaceous shale, indicating that the 
middle flow had undergone considerable erosion and probably sup- 
ported a luxuriant vegetation before the deposition of the breccia. The 
coarseness of the breccia and the fact that it contains fragments of 
basalt would seem to suggest that the volcanic centre from which it 
was ejected was at no great distance from the quarry. 

In the breccia occur very irregularly shaj)ed vughs conforming more 
or less to the shape of the fragmentary material. One of these vughs 
on being opened up was found to continue in a zig-zag course for about 
a metre, having a cross-sectional area of about three centimeters by 
eight centimeters. These vughs are occasionally filled or partly filled 
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with a banded arnorphons material resembling chert in appearance. 
The dark bands in the illustration (PI. xxviii) are a very dark drab 
colour and the lighter bauds a light drab-grey. Occasionally there is 
present a thin white hand composed of analcite. The cherty material 
has a smooth to suhconcjlioidal fracture, is brittle, with a hardness of 
nearly 5, and effervesces with cold, dilute, hydrochloric acid. Under 
the microscope no (‘rystallinc structure is discernible except in the 
occasional bands of anal(*ite. The material is by no means homo- 
geneous in chemical composition and consequently an analysis of it is 
of no special value; for example, in three analyses the lime content 
varied as much as twelv(‘ per cent. A similar deposit has been recorded 
by Cross and llillehraiKh in the amygdules of the basalt of the Table 
Mountains, (Joldcn, (.-olorado, U.S.A. The authors refer to the deposit 
as a stratified zeolitic material. It is interesting to note the presence 
of calcito, which is ap{)arently in a very finely divided stale. The 
sides of the vughs are always coated with a thin black lining. Under 
the microscope this lining is seen to be composed of a fibrous radiating 
mineral with straight extinction and a refractive index of about 1.60. 
Jt is colourless to dark brown. Jn addition there is a brown scaly 
miiKTal probably chalybite, which partially dissolves with effervescence 
in cold, dilute, hydrochloric acid, leaving a small residue of dark- 
coloured material iiisoluble in hot acid, as well as a little gelatinous 
silica. When the vugh is not com])letely tilled with the banded 
amorphous material it is still coated with tlu‘ black lining, on which 
analcite, calcite and natrolite have been deposited. 

One very interesting specimen ( 1^1. xxix) obtained from the breccia 
consists of stalactites of black material, completely coated with analcite 
on which some crystals of calcite and tufts of acicular natrolite have 
been formed. The diameter of the stalactite including the analcite is 
about live millimeters, and the black core is about two millimeters in 
diameter. One of these stalactites was broken off, sectioned, and 
examined under the microscope. Tin* black material Avas found to be 
identical with the lining of the vughs. The stalactites are composite, 
being made up of a number of columns of the fibjY)us radiating mineral 
wdth the browm scaly mineral occnipyijig the interstices betw^een the 
columns. A few small acicular crystals of natrolite have been deposited 
on these composite stalactites and are completely surromided by 
analcite. 

The Middle FUnv (PI. xxvii, fig. 2) : Idiis may be divided into two 
parts; whether they are really separate flows or two phases of the one 
flow it is difficult to say, for the central portion is covered by debris 
from the (]uarry. I am inclined to consider them as two phases of the 
one flow, the upper portion repi-esenting the more vesicular part and 
the lower portion the more solid part. The upper surface is quite 
irregular as mentioned above. The present thickness at the quarry 
averages about forty feet. 


^ Cross W. & Hillobrajid W. F. — Bull IT.S. Geol. Hurv., 20, 1885, p. 14. 
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The upper portion is very vesicular and much decomposed; the 
vesicleKS are sometimes lined with diabantite, analcite, iiatrolite, caleite 
and chabazite, the last-named mineral bein^ of very rare occurrence. 
There are two generations of caleite, the earlier colourless and the later 
stained reddish. In a numbei* of eases the vesicles are completely filled 
with zeolitie and calcareous material, J4ivin^^ to the rock a general 
spotted apjiearanee. On this account the (luarrymen and local resi- 
dents have applied llie name “native cat” to the rock. Under the 
inicroKcope the rock is seen to be much altered. The pla^ioclase, which 
is lath-shaped, has b(‘en eomfilctely zeolitised. The pyroxene, which is 
litaniferous aujjrite, does not seem to liave under^^one such a (*omplete 
change, though in })laces it has lieen altered to a j^rcen chloritic material. 
The olivine has been completely altered to scaly serpentine border(‘d 
by brown opaque hematite. In some cases, where the felspar has been 
entirely zeolitis('d, i 1 is embedded in a fibrous, pale ^i*reen, chloritic 
material, the fibn^s of wliich an* at rijifht aimdes to the surface of con- 
tact with the felspar. The ro(*k is amymlaloidal, the amy^dul(*s, lined 
with chlorite, consist of either analcite or natrolitc. 

The lowei’ poi’tioti of Ihe flow is very mu(*h decompos(*d, often 
crumbling' in the hand, if apj)cars to be vesicular in places, but it is 
possilile that these vesi(‘l(*s may represent spac(^ left by minerals that 
have been comj)letoly dissolv(*d away. Occasionally a nodule of fairly 
fri'sh rock remains, and sections from these nodules show that the rock 
was an olivirn* basalt. The olivine is fairly fresh, but a lillle serpentine 
is flevelopin^' alon^ tin* cracks. The felspar is labradorite and lath- 
shaped; occasionally the centres of the laths have undei*i|2:one some 
deconi])osition with tin* formation of a saussuritic mass. The aujirite 
is sli^ditly pleocliroic and when it occurs as pheno(*ysts is idiomorphic. 
Both olivine and the pla^iochise occur as phenocrysts and the j^round- 
mass consists of little ])la^ioclase laths and jj:ranular au^ite with much 
iron oxide. A little apatite, biotile and deviti-ified ^dass are also present. 
The s])ecific gravity of the rock is ()tli(‘r mate*rial obtained from 

this portion of the flow had uiidej’^one (*onsiderable alteration. The 
fels])ar is completely zeolitised and the olivine altered to serpentine 
and hematite. The rock is })orphyritic in felsjiar, auirite and olivine. 
When the aii^ite occurs as ])h(*nocrysts if has sulVered very little altera- 
tion. The ground-mass (*onsists of small laths of zeolitised felspar set 
ill a browui glass containing a considerable amount of finely divided 
iron ores. A little analcite, iiatrolite and a pale green isotropic 
mineral are also present. 

No specimens of zeolites were obtained from this portion of the 

flow. 


The Lower Flow outcrops on the bed of the creek running below 
the quarry. The junction with the middle flow is fairly regular and 
horizontal over the short distance that it can Ik* seen. The rock is 
similar to the “native cat” in appearance. Under the microscope the 
rock is seen to have undergone considerable alteration. In some cases 
the felspars have been zeolitised, though a number have escaped any 
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serious alteration. The pyroxene consists of little prisms and f^jrains 
of titaniferons au.izite. The olivine has been completely altered to 
serpentine. Fluidal fabric is well developed and the rock is somewhat 
vesicular, the vesicles beinjx lined with a pale ^reen, fibrous, chloritic 
material and filled or partly filled with eilher analeite or natrolite. 

The only zeolites obtained were natrolite, in stout white crystals, 
and colourless, well crystallised analeite. 

Fnforlunately the writer was unable to trace these flows to their 
source or obtain sufficient data to d(*termine their ^^eoloj?ical ap:e. On 
the <j:eolo^dcal maj) of New South Wales (1914) issued by the 
(leolo^ical Survey, they are marked as Tertiary. While this may be 
true of the upper flow 1 su^j^est that it is at least doubtful whether the 
lower flows l)elon^ to the same period; on the other hand, the deeply 
eroded surface and advanced state of d(^composition of the middle flow, 
compared to the freshness of the upper flow, cannot be accepted as 
evidence of any <?reat time «’ap between them. It was thought that a 
comparison of the chemical composition of the upper flow with that 
of otlier basalts in New South Wales might throw light on the age of 
the flow, but basalts of both Palaeozoic and Tertiary age were equally 
comparable in composition to this flow. In regard to the lower one, 
as stated above, only a very small out(*rop was examined but on the 
evidence available it seems fairly certain that both lower and middle 
belong to the same period. The following crystallographic notes have 
been supplied by the Director, Dr. C. Anderson : — 



Fig. 2. 

Natrolite, Ardglcn, New South Wales. Forms a(lOO), b(OlO), m(llO), 

p(lll). 
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^‘Natrolite (Fig. 2) : The crystals are long prisms with the forms 
a (100), b (010) and m (110), m predominating, terminated by the 
form p (111). Other single planes giving very large indices are 
probably accidental impressions or contact planes resulting from the 
pressure of neighbouring natrolite crystals or crystals of analcite. As 
these planes generally give good signals it is probable that they are 
due to analcite. A further proof that these are not true faces is 
evidenced by the occurrence of frecpient 'nicks’ with perfectly smooth 
boundaries, in an othei*wis(* good crystal. 



Fig. 3. 

Apophyllite, Ardgleii, New Hoiith Wales. Forms c(OOl), a(lOO), 

p(lll). 


Apophyllite (Fig. ‘O : The faces are wavy though brilliant and 
give distorted and multipl(‘ signals. The crystals are suspended 
among natrolite needles and are also penetrated by them. They are 
doubly terminated and the prisms are striated slightly parallel to 
the edge a:c. The forms c(OC)l), r;.(010) and p(lll) are present. 

''Analcite: The only form present is the trapezohedron a (211), 
and in this it is similar to the analcite of Ben Tjoniond, New South 
Wales. 

''Chahazite: Of the few crystals obtained none is suitable for 
nK'asurement. However they were recognised as the variety pliacolite, 
twinned on the vertical axis.” 

Calciie (T.H.S.) : The crystals deposited on the stalactites referred 
to above are doubly tenninated and the only form ])resent is the posi- 
tive rhombohedron 3/(4041). Both generations of the calcite in the 
middle flow are more or less etched and are not measurable. They 
are not doubly terminated and are of scalenohedral ( ?) habit. 
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The distribution of the zeolites and calcite is shown in the table 
below : — 


Mineral 

Upper Flow 

llreceia 

Middle Flow 

Lower Flow 

Selvage 

Natrolite 

1. Jicieular 

3. rad. 

t II f ts 

-t 

stout 

white 

1. acicular 
& rad. tuft 
colourless 

Apophyllite 

2. colourless 
rare 





Analcite 


1. colourless 

1. colourless 

colourless 


(lhabazite 




2. rare 


1 

1 

Calcite 


2. reddish 

3. whitish 

5. reddish 
lar^re 


2. massive 


'I'he numbers refer to the order of er^^stnllisation in any one flow 
and are to be eonsid(*red as only approximate; it is certain that in 
some eases there is an overla])})in^^ in the piu’iods of growth. In the 
case of the lower flow no numbers are because tlie order of 

crystallisation is not at all evident. 

Paragcnesis : The most si^rnifleant fact about the upper flow is its 
freshness. The f(‘w vesicles that do occur are lincnl with compara- 
tively lar^e crystals of natrolile and ap()i)liyllite, while the cjystals 
of natrolile and calcite occurrinj? in the selvaj^e material between the 
columns are (piite small. If it be assumed that the natrolite and 
calcite of the selvage are derived from mauniatic waters, then it is 
reasonable to expect that the vesicles in the basalt itself would contain 
calcite, or at least a calcium-bearina* mineral in some (juantity. But 
this is not the case, for, althoui?!! apophyllite is present, it is th(‘ rare 
exception. The pale yellow clayey material in the selva^^e is undoubt- 
edly decomposed basalt, and must be I’c^arded as the result of the 
action of surface waters. The natrolite and calcite were deposited 
alonj^ with this clayey material, and, whore the latter has not com- 
pletely filled the crevices, crystals of natrolite have been deposited 
on it, and in some cases the clay has been indurated by the action of 
the solutions eontaininj? the zeolitic material. The upper surface of 
the flow has be(‘n much eroded, and its decomposition would b(‘ capable 
of supplying: the selvag:e material. If this be the case, the action 
would be carried down to the breccia. This has occurred, for both 
natrolite and analcite are found there, but, in addition, there is present 
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analcite which has crystallised before either the natrolite or calcite. 
To return to the upper ilow, unfortunately only one vesicle was 
examined in sntu and there is no trace of the passage of ground waters 
either along crevices or through the rock; this applies to a number of 
specimens collected })y workmen and others. Th(' rock when examined 
under the microscope is particularly fresh. This raises the question 
of the origin of the analcite found in the breccia. Doelter" has pointed 
out that analcite crystallises between and 440''C. and natrolite 

between 0 C. and 180' (!. It is hard to conceive that the plane of 
critical temperature of ascemding waters would exactly coincide with 
the uneven upper surface of the br(‘(*cja. Th(‘ analcite is never found in 
the selvage material, even where this extends right down to the breccia, 
but it is found in the underlying basalt. Tsehermak'^ has shown that 
natrolite consists of Si 04 H 4 (Knj and analcite of S‘i 20 on 4 (Kn) , where 
Kn—SiaAloNaoO,^ ; that is to say that in the former case Kn is 
united with one molecule of orthosilicic acid and in the latter with 
one molecule of disilicic acid. From the nature of the case it is 
highly irnprobatDle that any interaction of the solution with the material 
of the breccia and the lower How would be responsible for this change 
in composition. If we accept the theory of the cooling of a lava as 
indicated by the columnar structure advanced by A. V. G. James^, the 
temperature of the upper How would gradually decrease at a more or 
less uniform rate from its upper surface downwards, and at the time 
of crystallisation of the zeolites the temperature gradient could be 
such that natrolite would form in the veshdes of the flow and analcite 
ill the tulf. It is to be regi'ctted that the position of only one vesicle 
in the upper How is known for certain. This was found in the higher 
level (d' the How, but it seems doubtful whether any were found near 
the ))ase. Obviously the problem of the paragenesis of the zeolites 
occurring in the middle How is much more complex. From the data 
available it is impossible to say how much the middle How has been 
a fleeted by maginatic solutions accompanying the upper flow or by 
surface waters containing material in solution derived from it. The 
flow has certainly been afl:V(*t(‘d by surface waters, but liere and there 
nodules of rock hav(‘ withstood this weathering. A study of these 
nodules reveals a widespread zeolitisation of the felspai's although 
poi’tions of the flow have not be(*n subjected to such treatment. There 
appears to be no definite arrangement of such affected and unaffected 
portions. 

2 Docltor — Tscher. min. und polr. Mitt, xxv, 1900, pp. 79-112. 

3 Tschermak— vSitz. Akad. Wiss, Wien, math.-nat. Kl. cxxvvii, 2 & .1, 1918, 
p. 285. 

4 James— dour. Oool. xxviii, 5, July-August, 1920, pp. 458-469. 
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It is eolicliided therefoi’c that the natrolite and apophyllite in the 
vesicles of the upper ilow and the aiialcite of the breccia are primary 
and contemporaneous, that is they have crystallist‘d from the same 
magmatic solutions, while tlie natrolite and calcite of the sclvaj^e and 
luff are secondary, that is derivc^d from the action of surface waters, 
ffhe feldspar of the middle flow has been zeolitisc^d by maji^rnatic solu- 
tion aeeompanyinu' the extrusion, and zeolites have been deposited 
from this solution, but the action of surface waters with the deposi- 
tion of zeolites has been so active and widespread that it is difficult to 
separate secondary and primary zeolit(‘s in the hand specimen. In 
the ease of the lower fiow^ not enoiiirh evidence has been collected to 
throw any li^^ht on the paraixenesis of the zeolites. 

My thanks are due to the Director, Dr. C. Anderson, 1\T.A., Prof. 
\V. K. Browne, D.Sc., and Mr. (1. J. Burrows, B.Sc. for much valuable 
help. 




EXPLANATION OF PLATE XIX. 

Fi^. 1. Pinna isosceles lledley, type from Sydney. 

„ 2. Pinna nienkei Reeve, from Camden Haven ; exterior. 

,, 2. Pinna nienkei : interior to show mnsele sears. 

„ 4. Pinna virgata> Menke, from South Australia. 

,, 5. Pin7ia virgata : seul])tnre (*nlar^ed. 

,, 6. l*inna sca^iala Hedley, type from Port Darwin; exterior. 

„ 7. Pmna scapula ; \nXe,v\oY. 





KMM.ANATION l)F PI.ATE XX. 

. S. J*lnna menhvi l\oev(% var. cantrrga Hedley^ from Fraser 
Island, Qneeiislaiid. 

9. Pljinadolahrata Lainarek, from Port Adelaide. 

10. Atrina sfra)(<f(i R(‘eve, from Norah Head. 

11. Airina (jouldii Keev(*, from ‘‘Queensland”; exterior. 

1 2. A trhui gmddi'i : interior. 

18. Atrina iasnianica Tenison Woods, fioni Norali Head. 




l^LKIMiANATJON OF PLATE XXI. 


^'.14. PjHHa (hlabrata liiunaivk, from a rM)ly{)(‘ in tho (ieinwa 
MiisonTn; exterior. 

15. Pinna dolahrata: inlerior. These wer(‘ i)li()t()^Ta])hed for iti(‘ 
and are now published by the kind f)eririission of ;\I. Redot, 
Direetor of the ^liiseuin d’IJistoire Xaturelle d(‘ Reiuwe. 
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l’l..VTE XXI. 



Fij. IS 


EXPLANATION OE PLATE XXII. 


1. Vbcr mammatuin Bolteii. 

2. Uher sitnm D(>;hayos. 

(iher apacirm Becluz. 

4. ('her pijrifonm KecJuz. 

5. Vhvr mvllosinn Hodley type. 

(). (Jbrr lahyrintheunt IB^lley typ<‘. 

7 . rber sehwliiK^hiz, 

8. Vber citrinww Philippi. 





EXPLANATION OF PLATE XXIIL 


Fi^. 1. P(inin(lari<( ohiiqna iMa(*( i illivray. Ocxvial detail of an 
iiK'inerated j)ortion of a eoloiiy taken from *> to 4 miles off 
Fideii, New South Wales, 25 to 20 fathoms. 

2. Parnnilaria ol)li(jita Mae( lillivray. S(‘e1ion showin.u' the 
(‘ominoTi hasal wall and <‘ommmii(*ation ])or(‘s, loj^ether 
with th(‘ ha-sal walls of two oooeia. J^Vom a ('oloiiy tak(m 
at the same loeality as al)ov<\ 

,, 2. Parnndaria inicijvr Livingstone. Tlie zooeeial detail of the 

holotype. 


N.B. — Fi^uivs other Uuni pliotoj^nmhs liav<‘ heeii prcjjfirtMl with the aid of 
a camera lucida, and, as the same maj^iiifieatioa was iisetl throughout, the com- 
parative size of zooecia of the differeat a])ecies will readily be seen. 




KM'LANATIOK OF 1*LATF XXIV. 


Parmnlaria mucneilli Jjiviu^stoiie. zoooeial detail of 

tlie holotyj)e. 

Varmiduria macucUJi Liviiij^stone. The ooecinl detail of 
the hololypo. 

Arach)ioinisia ajax Livinj^stone. The zooeeial detail of tlie 
holotype. 






KXPIjANATION op PIaATE XXV. 


*annularia ohliqmt, A series of (‘OTnpl(‘te colonies from Oystt'r Bay, 
Tasmania, 40 fathoms, illnstratin^ the variation in siz<‘ 
and ^rowtli, touetlnn* with the d(‘V(‘l()pmeiit of the arched 
series of zoo(M*ia. The sriiallest spe(‘imen is 2.5 mm. lon^^ 
and 1.5 mm. wide, while the lar^(‘st iru^a^siires 10 mm. in 
hnifith and 12 mm. in width. The fifth colony in the 
stories is abont the same size and shape as Maplest one's 
type of /fahfJIata. 

ns(*t . — Parnmidria mavnciUi Livin^stom*. Showing’ the shape of tin* 
holotype ('olony tout*! her with a smaller paratypi*. 



\{VA\ AUSTIN :\1US., YOL. XIV. 


Vl.vte XXV 



G. C. Glutton, photo. 
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r<frmul(iri(i obliqua. A series of six lar.i^e colonies from to 4 miles 
off Kden, New South Wales, 25 to 20 fathoms, illustrat in^^‘ the fan 
or kidney shape of the ty])ieal adult form. Thes(‘ ranjic in si/e 
from 15 mm. by 10 mm. to 2S nnii. by 15 mm. 
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IM.atk XXYl. 



G. C. Clittton, plioto. 



Fi^‘. 1. "J'h(‘ u[)])(‘r flow, Rnilway Quarry, Ardirh'ii, New South 
Wales, showiiit: the columnar nature of tin* laisalt. 

Fi^. 2. The voleaiiie tuff. Railway Quai*ry, Ard^leii, New South 
Wales, showiiiu the jiiiietioii with tin* upper and middle tlows. 
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Platio XXVIL 



1 



2 


V. Andkkson, pliolo. 


KXIM.A NATION OF PliATK XXVI 11. 


A vuyli oc'CMirriuiT in the voleanie tu(l\ Ard^^len, New South Wales, 
partly lill<‘cl with a banded ainorjdious Tnaterial. The remairiinj^: por- 
tion of the vu^h is eoated with analeite, ealeite and natrolite. 




Anthony Mi scravk, photo. 


KXI'LANATION OK PLATK XXIX. 


Stalactites occiirriii^^ in a vuj^h in the volcanic tuff, Arduleii, N(*w 
South Wales. These arc coated with analcile on which some crystals 
of calcite and iiatrolite have been formed. 
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NOTES ON THE EXTINCT CIIELONIAN MEIOLANIA, WITH 
A RECOKl) OF A NEW OCCUUIIENCE. 

Bv 

C. Anderson, M.A., D.Sc. 

(Flutes Nxx-xl, uud one map.) 


INTHODIK’-TION. 

Tlie soinc'wliat eomplieated history of the ^enus Meiolanmlma been 
skilfully disentail ‘."l(‘d by Dr. Smith WoodvvanF, so that a brief state- 
ment will siifliee lo hrin^* our information u}) to date. It was orij'in- 
ally dis(*overed in the Fleistoeene of the l)arlin<i‘ Downs, Queensland, 
and (h'seribed by Owen"; this spe(*i(‘s was subseijut'ntly ealh‘d Mciol- 
((ilia owvni by Smith Woodward'. A seeond form from Loi*d Howe 
Island was des(U*ibed liy Owen as McioUtina platycrps^. In LSS!) K. 
Ktherid.a(‘, dunior, r('eorded rra.iinnmts eonsislint^ of a small horn 
('()i‘e, ])art of a (‘audal V(M‘lebra, and seummits of a tail sheath from tlie 
Canadian Dead, Cnlj^onji’, N.S. Wales ( ? Plio('ene)% and afj:ain in 
ISikl tli(‘ same aulhor desm-ibed as im‘iolanian two horn eores found 
in the superiieial ( Ph‘is1o(M‘n(‘) d(‘posits of (k)olali, N.S. Wales'®. 

In lS!)S-ib) th(‘ bony rinu of a tail sheath, tlu' skull and mandible, 
portion of a eaiapai'O, and ollu’r rratnnonts of a similar animal w(‘r(' 
found in the Chnbut b(‘ds of Pata.mmia, whi('h are probably of Foeene 
a^e. These w(']*e (h'serilxHl by Smitii Woodward as Miolania 
(ir(je}itm(t\ and the aulhor disenss(*(l lh<‘ si^nilieanee of its distribu- 
tion, su^^est in.^' that, as Mviuhtnin was undoubtedly a terj*estrial or 
mai'sh ehelonian, its oe(*uri‘(‘n(*e in Patajuonia and the iVustralian 
rej^don olfers support to the liypolhesis of a former land eonneetion 
hetwe(‘n South Aimndea and Australia by" way of tlu^ Antaretie. H(' 
eonsid(*red it just [)Ossil)h‘, however, that “if the direet aneestors of 
MiolanUi were known, this r(‘markabh‘ ehelonian would prow to liave 
originated not on any" old Antaretie eonlinent, but in some other 
region of the ^lobe, from which scattered sui'vivors wander(‘d into 
the lands now nam(‘d South America and Australia, respectively." 

^ »Siiijth \V(>o<lw;ir(l ~ A?ni. Nat. Hist., (0), i, 1SS8, ])p S.l 80. 

“Owen — Pliil. Traas., elxxi, 1S80 (18S1), ]>]». 1 0.'H-l ().“)(). 

•^Sniitli Woodward —Loe. eit., j>. 8!). 

< Owen — Phil. Trans., (dxwii, 1880 (1887), pp. 171 480, 

Etheridge dr.— Uec. (Jeol. Siirv. N.S. Wales, i, 1880, j)p. 140-ir)2. 

« Ktheridf^e dr. — Itiv. Auslr. Musenin, ii, 180d, pp. 30 41. 

7 Smith Woodward — Proe. Zool. S<»e., 1001, i, ]>p. 170-170, 182-183. 
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Dollo^ regards the peculiar distribution of Meiolania as strong 
evidence of a former Aiitarctic connect iou between South America 
and Australia, but Tate Kegan'* combats tliis vi(*w, and also suggests 
that the Patagonian form, whieli is so much tin* older, belongs to a 
distinct genus Niolamia, as i)roposed by Ameghino’‘^ 

Reference may also be mad(‘ to Huxley’s j)aper^\ in which he 
regarded Meioldhia as a crytodire alli(‘d to the elu'lydroids. This 
was controverted by Houlenger’-’, who classes it as a pleurodire, in 
opposition to Raur'‘\ who advanced arguments for regarding it as a 
cryptodire resembling the Testudinidae. 

To sum uj), we have (*viden(*e of the former existence of a })eculiar 
chelonian family, remains of which have been preserved in Patagonian 
beds of probable Eocen(‘ age, in the Plioc(‘m‘ ( *0, and Ph‘isto(*em» of 
N.S. Wales, the iMeistca'cme of (Queensland, aiid the Pleisloeenc or 
Post-Pleistocene of Jjoi’d llowt* Island. Some authors recogjiis(* only 
one genus, otlu'rs two, while Huxley and Uaur regarded it as cryjdo- 
diran, and Houlenger and Smith Woodward classed it with the 
Pleurodires. 

To the localities enumerated above must now be added another, 
namely Wal])ole Island, about one hundr(*d miles south-east of New 
Caledonia, where fragmcntai*y bon(*s, closely resembling those of the 
Lord Ilowe Island form, Meiolania platycrps, have recently b(‘en Found 
by Mr. A. C. Machay, engineer to the Australian (luano Company, 
and generously ])rescnted by him to the Australian Museum. This 
form I describe in this paper as MeioUnim inael'ayi^ in honour of the 
discoverer. 

On comparison of the Walpole Island fossil wdth the material 
from Lord Howe Island, it was found that the Museum eontains a 
large series (>f the latter, some of it undeserii)(‘d and of considerable 
interest, so that the opportunity has been talum to add something to 
our knowledge of Meiolania phitycrps. At the same time, a restoration 
of its skull has been i)repared, under my direction, by Mr. J. Kings- 
ley, Assistant Articulator, a work which he has performed with gr(‘at 
skill. This restoration lias been rendered possible by the generous 
loan of specimens preserved in the collection of the Department of 
Mines, N.S. Wales, including the two fine skulls described by Dwen^'*. 

t>oUo — Reaultais du Voyage <1n S.Y. iJelgien; Poissona, 1004, p[». 222-224. 

« Tate Bogan — Bo]>t. Brit. Antaretie (‘‘Terra Nova”) Expc'dition, Zoology, 
i, 1 (Fishes), 1914, pp. 43-4n. 

^0 Amegliiiio — Siiiopsis Geologico-Palaeoniologica, Riiplem. (1899), p. 10 
(quoted by Smith Woodward, loc. cit, p. 170). 

1 1 Huxley — Proe. Roy. Soe., xlii, 1887, ])]). 232-238. 

Boulcnger — Proc. Zool. Soe., 1887, ])p. 3.^)4 - 35.') ; Ann. Mag. Nat. Hist. 
(()), iii, 1889, pp. 138-141. 

I'^Baur — Ann. Mag. Nat. Hist. (0), iii, 1889, pp. 54-02. 

’♦Owen — Phil. Trims., clxxix, 1888 (1889), B, pp. 181 184, pis. xixxi-xxxiv. 
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For the loan of these and other specimens I am indebted to Mr. li. H. 
Cambaj 2 :e, formerly Undcn* ^(‘cretary for Mines, Mr. E. C. Andrews, 
Government Geologist, and Mr. G. W. ('ard, Curator of the Mininj^ 
Museum. 


MEIOTiANTIA PLATVCEPS Oxven. 

MeMania platyccps Owen, Proe. Roy. Soc., xl, 1880, pp. 315-81G; 
V\ul Trans., elxxvii, 1886 (1887), pp. 471-480. 

Meiolania xmnor Owen, loe. eit. 

(^rraiochehjs sthciiuniii Huxley, Proe. Roy. Roe., xlii, 1887, pp. 
232-288. 

Meiolaniu platijrrpa (Owen) Rmith Woodward, Ann. Ma^. Nat. Hist., 
(6), i, 1888, p. 87. 

Miolania jAatijccps Tivdehker, Hrit. Museum Cat. Foss. Kept, iii, 
1889, pp. 1()0-166.’ 

OweiPs two species have been regarded as synonymous by subse- 
(|uent authors, and that view is adopted here, although there are 
certain dittVreni'cs in individual skulls, and the larj^e cranial horn 
cores vary considerably in size and shape. 

0(Xiirrence. 

Lord ITowe Island is situated 300 niil(*s east of Port Macquarie, 
N.S. Wales, and is about seven miles lon^, with an averatre breadth 
of api)roximately one mile. It consists practically of but two 
fXeolo^dcal formations, a basaltic, scries forniin^»“ a])Out two-thirds of 
the islajid, and a thin-bcddt‘d (Calcareous deposit composed of coral 
sand, coverinu: the lowei* t^TOund and tlankin^ the three isolated vol- 
canic mass(’s, which at the south end attain a liei^ht in Mt. Gower of 
2,840 ft. This coral-sand rock consists of comminuted and com- 
pletely rounded coral debris, witli grains of volcanic material, such as 
aup:ite, maij:netite, and altered lava, with occasional i‘rat»:nients of 
("cliinodi'rms, sh(*1ls, foraminifera, and other invcrl(d)rates. Sp(‘akin.i’‘ 
^^encrally, the (constituents of the coral -sand rock a<j:ree very closely 
with the component j)artic1es of the present beach at Lord Howe 
Island. It vaiaes in thi('kn(*ss, its jj:reatest elevation beinj^ about 250 
feet above sea-leveP'’. It is in this coral-sand rock that the Meiolania 
remains have been found at various tim(\s since about 1880. l\ry 
colleai?ue, Mr. A. R. JMcCulloch, who has an intimate knovvledcfe of 
the island, lias kindly su])])1i('d me with notes on the occurrence of 
Meiolania, the results of his own observations and those of several 
residents who have been closely associated with the various finds. 

If' Etlioridjro Jr.— Lord TTowo Island: Australian Museum Momoirs, No. 2, 
1887, pp. 115-ne, 119. 
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On the aeeompanyinjj: map, Mr. MeOnllocli lias marked the areas 
where Meiolania bones liave been diseov(‘red. Jl will be seen 
lliat th(‘y are restricted to two small pafebes close to the beach, on 
each side of the north end of the island. 

“1’hey are usually d(‘epiy embedded in tiie coral-sand rock, which 
in the area marked rises from below sea-h'vel to a heioht of alioiit 
(‘i^hty f(‘et, wliert* the basaltic* spur on which it lies is exposed. 
lh‘cause of rock fractures and the erude methods usually adopted in 
extracting’’ su(*h portions as are det(‘cted, the bones secured are larj’ely 
frai^mentary. DisintejjjTation of the rock, as a result of waiter action, 
accounts for the fact that outstandini^ portions of boiu’s have been 
most ('ommonly remnd in ‘‘runs'’ or crec’k h(‘ds, but, as the bones are 
found ecpially phnitirully in n<‘i^hboiii*inn‘ ro(*k excavated durinjjj 
^mrdenin^ oj)erat ions, it is reasonable to sup])os(* that they are fairly 
evenly dispos(*d throuuhont niu(*h of tin* ro(*k in the area marked on 
the map. Other honc’s, particularly horn cores, arc* frcnpicmtly found 
lyinj;’ loose in rich pat(*h(‘s of loamy soil, whi(*h consists of de(*omposed 
basalt, coral sand, and dc’cayed vegetable* matter. These have un- 
doubtedly become detached from the coral-sand rock durinsu the 
j)roc(‘ss of disint(‘u'ration. ” 

“Thei’e is every rvason to supjiose that the coral-sand rock, which 
may be loosely coheremt or (inn and solid, is of aeolian fornuition, as 
noted by Ktheridj’c’*’. Shells of the larue land snail J*lacostijhi,s arc* 
commonly found in the ro(*k, to.uether with bones and ej^j^s of the 
burrowing' Mutton Hird iPii/pinis); fra.um(‘nts of niaiane shells arc* 
exee])tional, and only su(*h as miubt he* e\pcM*ted to occur on any 
c'.oral-sand bank, whithc'r thc*y have probably bec'ii carried by birds. 
The coral-sand rock in whicdi Mriolanid bonc*s occur has evidently been 
formed above* sc*a-l(*vel, its cionsolidation beiim clue* to percolating 
fresh water. If this be* correct, and it sc‘c*ms j)robable, the xMriolanm 
bonc\s found must- be* those of individuals which crawled out of the 
sc'a on to an old coral-send hank, i)robably to lay thc*ir e^'^^s. Various 
acc'idents, such as rollini*’ ov(*i* a bank on to thc*ir backs, caused the 
death of many, just as hai)i)c*ns to-day on liaiuc* Island and Hi*amble 
(-ay, (Queensland, and other nc*stiiur placcis of the (lrc*en Turtle, 
Chrlonia '^flieir bones were* doubtlc*ss disturbed by bii’ds, 

whicjh peckc‘d at, the dec’ayinji' tlc*sh, and even more so by othei^s of 
their own kind, which later scrambled laboriously over the sand to 
excavate hu^^'c pits for the accommodation of their nests of C’jri^s. Tl 
was evidently by su(*h means as these that the bones now found were 
scattered before bec*omiim’ c*mbc*ddecl in the (*oral-sand rock, into 
whic*ti the sand bank was later t ransfornu’d. Tt is almost certain 
that all loose bonc*s found liave Irncm liberated by the disintegration of 
the ancient coral-sand formation in which they were ori<j:inally 
embedded.’’ 


K* Ktberidgc* Jr. — Loc. cit., p|). 124-126. 
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Mr. MeCulloell^s account of the mode of occurrence is very 
su^^Sestive, and would point to the belief that UeioUuiia platyceps was 
marine in habitat, comin*^^ asliore only to Jay its of which several 
have been found in association with the bones. If it be tlie ease that 
the bon(»s occur only in tli(‘ two small areas shown on the map, this 
inference is ^rreatly strong h(*Ji(‘d, for, were Mciolama a land chelonian, 
we should exjiect to find its remains fairly generally distributed over 
the island, excej)t in the elevated portions. It is possible, however, 
that the fossil is restricted to a definite horizon low down in the coral- 
sand series, and that this bed has been exposed only at these two 
spots. 

It is exceedingly iinfoid unate that the bones are not found in 
association, for, with very few exceptions, it is impossible to say 
that any tw^o bom^ are ])arts of the same skeh'lon, so that W(‘ are left 
more or less in the dark as to Ihe proportions of the animal. Anolher 
difficulty is presented by the tenacity with wliieh the matrix adluTcs 
to the bones. It was observ(‘d, however, that wliere thes(‘ liave b(‘en 
buried in soil the matrix had been com])letely removed, (‘vidently by 
the slow action of or^ranie acids. This obsei’vation suj.ri'ested the use 
of dilute acetic acid for the same purpose, and the rt'sults were very 
satisfactory, as will be seen later. 

m-cll 

Carapace. — Little is known of the carapace of Mcioiania platyccps, 
for only frag'Hicnts hav(‘ been found. \Vhat, have been regarded as 
marginal bones are in fair abundance; tlnsse are stout and wedge- 
shaped, and Jjydekker, from material in the Ib'itish JMuseiim, was 
able to say that the margin of the earaf)a(*e was strongly serrated’^. 
Th(*se stout bones were evidently from the iTgioii b(‘fore and behind 
the bridge, for the bridge jieriplierals found altatdied to the ])lastron 
described below (PI. xxx, hg. 1 , vianj.), are thin bones, consisting of 
two faces meeting at a veiy obtuse angh*, with a feebly develoiied 
lateral carina. Jhniions of three associated dorsal vertcdirae are pre- 
served in the Australian Museum collection, ajjd ])alches of the (cara- 
pace arc still in place; the bom* is very thin, being about two milli- 
metres in thickness. 

Plmtron (PI. xxx, figs. 1, 2). — One of the most instructive sp(^ci- 
mens in the collection is a Jai'ge ])ortion of a fdastron, to wliich were 
attach(*d a nearly ('omplete shoulder girdle and pelvis and two cervical 
vertebrae. The dorsal (innej‘) surfa(‘e of the j)lastron was overlain 
by a thick layer of coral sand, which was removed and the girdles and 
vertebrae frec^d. The important dis(*overy was made that Ihe pelvis 
was not suturally attached to the idastron, indicating that Melolania 
was not a pleurodire. It was lyin.g almost, if not <piite, in its natural 
position, and a distinct thin layer of the matrix intervened between it 
and the plastron. The girdles and vertebrae are described below. 

17 Lydekkcr — Brit. Miis. Cat. Foss. Uept., iii, J88!), pp. 1(34-,!. 
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When the matrix was removed it was found that towards its 
centre the plastron becomes very thin, and the median portion is 
occupied by matrix only ; in all probability thei’c was a larjjje median 
fontanelle with a dijjjitati^ margin. The xiphiplastra are connected 
by digital ions, and on tli(‘ anterior lobe, which is imperfect, there is 
a digitate suture, a])parontly between the epi- and entoplastra. llie 
bridge is of medium length, and is united to the marginals by digntate 
processes. The })lastron is about 40 cm. wide, including the bridge, 
and about 50 cm. long. The bridge measun^i 18 cm. in fore and aft 
direction. There ar(^ no buttresses. The anterior and posterior lobes 
are very similar in shaj)e and i)ropoi4ions. 

The collection also contains a pair of plastral lobes, which may 
belong to one and tlu^ same individual, for they correspond in size. 
Both are much fraidured and have been previously mended. On the 
posterior lobe there are two small sytriimTrically placed elevations, or 
tubcrch's, near the places when' the pubes would come in contact with 
the plastron. As lh(*re is no evidence of the occurr(*nce of any other 
chelonian than Mdolania in the coral-sand rock of Lord Howe Island, 
it is i)ra(*tical*y certain tliat these lobes an' meiolanian. Pi^obably these 
tubercles were for ligamentous attachment of pelvis to plastron. 
Possibly the plastron figured in PI. xxx is that of a younger animal, 
the juvenile ilciohrma having a pelvic structure of a cryptodiran type, 
while in the adult an a])proximation was mad(‘ to the pleurodiran 
modification, as suggested by Lydekker for Plcurostcrmn^^, 

Shill 

No complete skull has yet been discovered, and its structure must 
be deduced by piecing together the evidence alforded by several more 
or less satisfactoiy specimens; its main features have been well 
described by Owen. The almost total absence of sutures, and the 
difficulty of removing the adherent matrix, have proved serious handi- 
ca])s to a complete understanding of the cranial structure. By the 
prolong('d use of dilut(' a(*etic acid, 1 have, however, succeeded in 
removing the eahrareous matrix from several skull fragments with- 
out injuring the bone, and not only made possible a fairly detailed 
study of the erajiial foj’amina, but also I’cveah'd certain unsuspected 
sutures. 1 have therefore been able to sTipplement, and iji some 
respects corrc'ct previous d(*scriptious. 

ITie front })ortion of the skull, shown in PL xxxi, is splendidly 
preserved, though as usual no sutures can be traced. I'his specimen 
had evidently beeji washed out of the coral-sand matrix and buried 
for some considerable time* in soil, for it shows no trace of calcareous 
matrix, and the cavities were filled with soft black earth. We see 
that the nostrils were separated by a narrow vertical bar of bone, 
recessed somewhat from the front. On the lateral margin of each 
nostril a process curves downwards and inwards towards the median 

18 Lydokkor — Quart, douru. Gi’ol. Soc,., xlv, 1H8D, p. 517. 
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bony partition. Leading; from the nasal opening: a pocket extends 
backwards and outwards into eacli maxilla ( 11. xxxii, tig*. 1; PI. xxxvi, 
tig. 1, ; the signiHeanee of this slruetiire is unknown to me. The 

palatal view n'vtals that the clioanae were situated wdl forward. Part 
of the triturating surface of the upi)er jaw is f)reserved, showing a 
low serrated ridge, running roughly parallel to the descending alve- 
olar plate, and a d(‘ep pit for r(ve[)tion of the mandibular beak; 
the rest of the palate is missing. A foramen (/'. far.) on each side 
of the middle line, a])parently near the junction of the premaxilla 
with the vomer, is tln^ fora turn incisinnu, absent in (1ielonidai‘ and 
Drrntorhrhfs, but i)resent in other i*(‘cent genera, and [)artieularly 
prominent in the I'estudinidae. 

A fragment of the left side of the skull roof (PI. xxxii, tig. 1), 
extending* from the ('xternal nostril to the temporal fossa, throws 
some light on the strudure of this part of the cranium. A wide and 
deep snlon.^ olfacio^'iiis* {side, olf.) is sej)arated from tin' orbital 
region by a prominent ridge, crista orhito-sphraaklra [cr. orb. sp.), 
the lower edge ot which curves inwards in places as if to convert the 
siitciis olfaetorius into a tube*; the same feature is present to some 
extent in Trstndo. In this figure the maxillary pocket [mx. p.) is 
well seen. 

Portion of the imsterior region of a skull (PI. xxxii, tig. 2), 
caiTying a pair of short iiorn cores, shows a series of ridges, which 
indicate the boundaries of (»])idermal shields, in some places th(‘se 
ridges have a slight gj*oove along theij* apex, as if formed by the 
coming together of the ui)lurned edges of two bony plates. In ri‘cent 
chelojiians, on the contrary, the edges of the shiekls are marked by 
sulci on the surface of the underlying bony platt*s. Similar ridges 
are very cl(‘ai'ly shown on two liiu' cranial horn cores, which evidently 
belonged to one and the same individual (PI. xxxii, tigs. 3, 4). In 
tig. 4 is seen the rim of the tympanic fossa {ty, foss.) and ])ortion of 
the deeply recessed (piadrate. (hreful inspeclion of various skull frag- 
ments led to the j*ecognition of several ridg(*s of the same kind, and 
tlie pattern thus fonued is shown in tin* restored model figured in 
PI. xxxvi. 

The oceii)ital fragment (11. xxxiii, fig. 1) is of exceptional 
interest, for it shows fairly distim*tly tln‘ suture betw(‘en basi- and 
exoccipital, and the junction of basispbenoid and basioccipital. 
Kvidi^ntly the ])teryg()ids slightly ovmlafiped the junction of basi- 
s])henoid and basioi'cipital, completely cutting off the former from 
tile under surface of the skull. The skull portion figured in PI. xxxiii, 
figs. 2-4; PI. xxxiv, figs. 1, 2, consists of nearly complete occipital and 
otic I'egions, wilh most of the brain case and poilioii of the pterygoids, 
besides part of the outer wall of the skull and two large horn cores 
curving upwards and backwards. That the cranial horn cores varied 
considerably in size and shape may be seen by comparing this speci- 
men with that shown in PI. xxxii, tig. 2; wlu'ther this is explicable as 
due to age or sex difference, individual variation, or indicates distinct 
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spec'ios, are (|iiestioiis wliicli f am unable to ans\v(n\ This specimen 
was lar^^ely cleared of matrix, separated into various ])ortioiis aloiij.? 
previously mended t‘]'aet ur(‘s, aud studied in detail. 

Viewed from the under side (1*1. xxxiii, ^i^^ 2j the occipital 
condyle {cmuL) is seen to be a fairly lai^e, stroji^- bone, slijihtly 
concave underneath, 'the suture between l)asiocci])ital aud ptei'yj^oid 
is clearly indicated, and evidcjitly the basisphenoid does not appear 
at all on tin* base of the skull. A curious feature is the transverse 
intra-])tei*ygoid slit (r/j which divides the bone into lower and upper 
lamellae. The lower lamella (upper in ti^nre) bridges over a vacuity 
which Ow'on mistook for the posterior nares. Jjaterally the pterygoid 
extends back- and upwards, wrap])ing round the exoccipital. This 
backward prolongation of the pUu’ygoid would indicate that Meiolanui 
did not belong to the Pleurodira, in vvhh'h the shoi^teiiing of the ptery- 
goid behind so that tin* (juadrate ('oimvs into contact with the basi- 
cranial bones is one of the most chara(*teristi(* features. The suture 
between the two lialves of the iderygoid is indistinctly seen on the 
posterior jiart of the bone; in front it dev(‘lops a median kei^l. When this 
skull fragjueid is vii'wed from the front (IM. xxxiii, tig. 3; 1*1. xxxiv, 
tig. 1), several importajit features may be observed. The antmuor erul 
of the basisphenoid falls steejily to the pterygoid, as in Dvr much chj's. 
The clinoid ])i*oc(‘sses are fei'bly indicated, and just below them on 
the front of tlu' basisphenoid an* two foramina {abd. v) , probably 
exits for the abducent n(‘rve. Near the mi<l(lle line on (*ach side, just 
above tlu* junction of basis])h(*noid and pt(*rygoid, ai*e the anterior 
openings of the carotid canal {car. c.). Lateral to these is a bony 
bridge* (e) connecting the pterygoid with the ])arietal region and the 
fj'ont of th(* bi'ain case*. This may b(* the d(*scendiiig parietal plat(‘ 
found in ail rcc(*nt (‘Ik lonians, ('\('epl Dvrutochrl ijs, or it may lx* tin* 
epipt(*ry,g()id, or jierhaps it repiTsents both, the lateral ridge* being 
the epi[)t(*rygoid, whie*h is fused to the; de*scending plate of the 
parietal. This beiny bridge* sj)ans a lariie opening ( c. ce/r.), the 
aii1.e‘rior end of the canal is varvrnosas, or jugular canal. The*re are 
indie-ations of a rostral proce'ss to the* basisphenoid, hut this has not 
been })r(*serv(*d in any of the spe‘('imeus. 

The tympanie' region is shown in 1*1. xxxiii, lig. 4, and it will be 
observed that the (piadrato-otic mass is swollen and deej)ly hollow<‘d, 
forming a large tympanie' e'hambe*!- with vei*y thin walls. The of)en 
stap(*dial lissuin* is naia-owly bridged e)ver near the side* wall e)f the 
skull, the cnUvinclla auris gaijiing a(‘c(‘ss to the* foicstra oralis through 
a peai*-shai>ed ()])e*niiig (/'). In this r(\s])e(‘t resembles the 

])l(*urodires, as also in the concomitant closure* of the* 1ymj)anic fossa 
behind by encircling bone. This latte*r feature is regarded by 
Bouleiiger as evidene'c of its pleurodiran affinitie^s^*^, but Baur attri- 
butes it solely to deianal ossification-®. 

PoiilciJge'r — I'roc. Zool. 18S7, p[». r)r>4; Aim. Mag. Nat. Hist., (C), 

Hi, 1889, p. i;i9. 

lio liaur — Aim. Mag. Nat. Hist., (0), iii., 1889, p. 51). 
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Cranial cavity , — Several specimens showing the greater part of 
the brain case (except the roof) are in the collection, and thes(i were 
carefully cleared of matrix by acetic acid alone. The ])rocess was 
very successful, the foramina and various passages being iwcaled 
throughout their length, and the bony labyrinth laid hare so that it 
could be examined just a.s in a recent skull. 

The cranial door is tunnelled longitudinally by a pair of canals 
(c/), beginning about the middle and emerging some little distance 
behind the anterior margin of the basisphenoid (I’l. xxxiii, tig. 5). 
A little in front and lateral to their point of emei’gcuice is another 
pair of foramina {abd. r.), which tunnel the front of the brain case 
downwards and fomards to emerge on the anterior face of the basi- 
sphenoid ; tln^e are the supposed abducent canals previously referred 
to. In this specimen there are three interior openings for the hypo- 
glossal nerve (ky. c.). 

A similar specimen (PI. xxxiii, fig. 6) is drawn so as to show the 
side wall of the cranial cavity. Here the lloor in front has been 
I’emoved to show that a plate of bone forms a sort ot‘ false bottom, 
underneath which run the two longitudinal canals referred to pre- 
viously (PI. xxxiii, fig. 5, y). The walls of the brain cavity are 
w\dl ossified, there being no hmtus acuaiioa between prootic and 
opisthotic, as in recent forms, or the merest indication oL* this feature 
in an obli(iue crescentic groove in the upper (postei*ior) end of which 
a canal pierces the side wall to enter the auditory eliambcr. Th(^ 
oblicpiely placed crescentic foramen jayidarc anterius (Siebenrock-^), 
vago-accessory foramen (Kcsteveir‘^) , bounds the medial wall of the 
auditory chamber behind (/. jag. ant.). This wall is slightly convex 
iiK'dially, and is pierced by three foramina leading into th(‘ auditory 
chamber. Two of these foramina are situated in the bottom of a 
small pit at tlie anterior end of a smooth groove which runs forward 
from the lowx^r edge of the foramen jugulare anterius in the angle 
between the side wall of the brain case and its door. This pit (int. 
and. me.) is evidently the meatus auditorius (Siebenrock, ]). 270), 
meatus neusiieus inter uus (Kesteveig j). 393), fossa aeustieo-fariaJis 
(Nick''^), which in recent forms conlains the foramina for the facial 
and acustic nerves. 

Looking into the fenestra postotica (Nick, p. 23) of the riglit side 
oblhpiely forwmrds and inwards (PI. xxxv, dg. 1), we see near the 
posterior wall a recess, in the upi)8r part of which is the foramen 
jugulare. This is somewhat constricted, roughly oval in shape, and is 
separated from the auditory chamber containing the bony labyrinth 
by a thin wall (evidently part of the opisthotic), which is pierced in 
its low^er half by a nearly round opening (A:), leading into the auditory 

i-’i Siebonrock — Hitz. d. k. Akad. Wiss. Wioii, Math. Naturw. Cl., evi, 1, 1897, 
p. 252. 

^2 Kesteven — Journ. Eoy. Soc. N.S. Wales, xliv, 1910, p. 392. 

23 Nick — Zool. Jalirb. Anat. Oiitog., xxxiii., 1, 1912, p. 31. 
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chamber. The foramen jugniare pasterius is, as in Chelonia midas 
and Dermochelys, not enclosed by bone. The fenestra ovalis (fen. oik) 
is nearly circular, and, Ixd'ore the matrix was removed, it was partially 
blocked by the inner end of the coLitmella anris. This had tlie usual 
shape of a circular piece of boiu*, concave to the auditory chamber, 
with indications of a slender stalk on its outer surface, the bcj^in- 
ninjyr of the medio-stapedial. The auditory chaml)ej‘ and bony 
labyrinth are described in detail below. The lower lateral half of the 
fenestra postotica is occupied by a large, elongated, somewhat 
boomerang-shaped opening (c. caxK), the jugular sinus or posterior 
opening of the canalis cavernosus (Nick, p. 30), which oj)ens on the 
front of tile otic mass between the descending parietal jilato and the 
basisphenoid (PI. xxxiii, fig. 3; 1^1. xxxiv, fig. 1). The bony septum 
between the fenestra ovalis and the jugular sinus is pierced near its 
median inferior end by the posterior opening of the carotid or 
pteiygoidal canal {car. r.), which runs obliquely fonvard to open 
near the median line, just in front of the brain case ( PI. xxxiii, fig. 3 ; 
PI. xxiv, fig. 1) ; close to the anterior wall bounding the fenestra 
oralis, is the lower end of the earotico-temporal canal (Siebenrock, 
p. 289), canalis anleriae facialis (Nick, p. 27), which runs a short 
course upwards to open into the temporal fossa (PI. xxxiii, fig. 5; PL 
xxxv, fig. 1; ear, temp. c.). 

Anditory chamber . — This is the name J have used for the cavity 
lying between tlu^ fenestra ovalis and the side wall of the brain case. 
Viewed obliquely from the ])ost-otic fenestra (PI. xxxv, lig. 1), this 
cavity is seen to form a fairly roomy chamber. The medial wall, as 
previously mentioned, is complete, except for small openings serving 
for the passage of nervt's and blood vessels. Tin* posterior wall, as 
stated above, has an opcMiiiig (/•) communicating with the vago-acccs- 
sory t-anal. In the roof of the chamber is a nearly circular 
ojaming*, the canal cojumissure (c. com.) for the common limb of the 
anterior and ])osterior semicircular canals. In the upper part of tlic 
post ejaor wall is a )*ecess, the oi)isthotic vestibular recess ( PI. xxxiv, fig. 
2, m) for the rece])tion of the am])ullae of the posterior and the extt*rior 
(hori/ontal) semicircular canals. The correspojiding anterior vesti- 
bular recess in the prootic is smaller. Hie orifices of the two v(U’tical 
semicircular canals are situated in these recesses. The course of the 
anterior and posterior canals {c.s. ant. and e.s. post.) was reviuled 
by cutting away the bone from above (1^1. xxxiii, fig. 5). They lie in 
a groove, forming a semicircle, its convexity medial. At each end of 
the groove is an orifice communicating with the anterior and pos- 
terior vestibular rec(*sscs, and in the middle the large opening (c. 
comm.) for the common limb of both canals. 

To examin(‘ the auditory chamber from the medial direction, the 
inner wall was partially removed (PI. xxxv, fig. 2). Beginning from 
the upper edge of the fenestra oralis and nmning upwards and in- 
wards is a broad, thin, bony lamella {1), constricted in the middle and 
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formin*^ a bridf»'(% the medial wall of the exterior .semicircular canal. 
The tunnel Ihns formed of)eus po.steriorly into the opisthotie ve.stibular 
recess, anteriorly into the j)rooiic vestibular recess. 

In the absence* of sutures it is impossible to say in what bony 
elements the various parts of the bony labyrinth lie, but it is evident 
that, while simple in st rnctiin*, tin* labyrinth is better develoj>ed 
than in the T{*,s1 udinidae, Ihoiiuh not so eom})licated in .structure as 
in the rieurodira. 


Vertebral Volwmn. 

(U'vrical veriebrae.— Oixe of the skulls (jiow in the Mining? 
]\lusi‘um, Sydney) described by <>w<‘ir’\ lias the first and second 
cervicals attached. Anotlier vertebra, re^uirded by Oweir-' as 
probably a dorsal, also belonirs to tin* cervical region, as stated by 
Lydekkcr-^. The bieo)i(*ave vertebra li^nired by Owen-^ as the first 
caudal, is really tlu* fourth cervical, as shown belov\. 

Amon^’ the material pr(*servod hi the Au.stralian Museum is a 
complete cervical series, tlioiiuh, unfortunately, the atlas and the 
ciu'hth vertebrae are iinjicrfeid and all the j)roces.s(‘s are broken off 
short. This .sjiecinien (PI. xxxvii, 1) was treated with acetic acid 
and the vertebrae car(*fully separated, so that the articidations of the 
centra Jiii^ht be exainiiu'd. The neck, as preserv(‘d, is Ifbo cm. in 
h*n<xth, l)Ut inakin.ir allowance for tin* missin».i' jiarts, its probable 
length would be 23 cm. TJie individual vert« brae are short, ijulicatinf>: 
that Meiolania was a short-necked animal. Of the atlas only a part 
of tht‘ odontoid, consist iim' of a deep cu]) with its rim, is ])rescrved. 
Into this cup fitted the ball of the second vertebra, which is convexo- 
(‘oncavc. Tile thii*d is also convexo-cojicavc*, I he fourth convexo- 
convex, the fifth to seventh concavo-convex. Tin* ei.uhth is convex in 
front, but its post(‘rior portion is missiii.n’. All the vertebrae are 
deeply cup[)<‘d, and the ball which fits into this concavity is roughly 
heinis])hcrical, or, jiart iiudarly in tin* la1(‘r vertebrae, somewhat ovoid, 
the longer axis beinj^’ horizontal: there are no .uin.u'lymoid articula- 
tions. The zy^apophyses, whej-(* pres(‘rv(‘d, show no ^I’cat variation 
throu.uhout the s(‘ri(s. Th(‘y an* situat(*d fairly hi.uh above the centra, 
the avera.ue distance from the lowc’st point on tin* ba.se of the neural 
canal front to the middh* point of the pr(*/ye:apophysial articulating 
surface bein.ix about e(jiial to tin* <»'n*atesl V(*rtieal diameter of the 
centrum. The articulatin<>’ surfac(*s of the zy.uaj)ophys(‘s form auj^des 
of about 45 d(*^rees to the vertical. 


-’4 ()W(‘TI -Phil. Tr;nis., olwix, 11, 1SH8 (ISSD), pi. xxxii. 

Owen — T ax*. c*,it., ])p. IST-lH.l, ]>l. xxxv, tijjs. l a. 

-t* Lydekker — Brit. Mus. Pat. Boss. Rrpt., iii, 1889, j), 162. 
‘7 Owen — T jOc. cit., pp. 185-186, i>l. xxxv, fig. 4. 
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The second and third cervicals arc veiy sirnilar. A stront? lateral 
process (diapophysis of Owen) arises partly I'roin the neural arch, 
partly from the body, and is situat(‘d well on the anterior hall* of the 
vertebra, thouj^h almost entirely behind tlu^ i)r(‘zy^apophysis. The 
bodies of these two ver1ebra(* an* flattened on the low(*r surfae(‘, and 
the postero-lateral an.ules an* produced backwards and outwards in 
two well developed pi'oiMsses, termiiiatini*- in Hat or slijjfhtly eoneav<* 
surfaces, evidently for tin* support of cervical ribs ; for slend(‘r bones, 
looking: like ribs, were found associated, but not attached. The suc- 
c('edino‘ vertebrae have no inferior lateral ])rocess(*s of this kind. On 
the sixth, seventh, and ei^hlli, below and ajiterior to the diapopliysis, 
is a short, blunt ])roc(‘ss ( ])arapophysis, Ow(‘n). There are no V(*jdral 
keels on any of the c(‘n1ra, or only the sli<rht(‘st indication of such. 

H'in* pres(‘n('e of in'ural s[)in(*s is indicated, but they a?‘e all 
injured, and ”“ive litlh* information as to their form or si/e. I am, 
how(‘V(*r, in a position to say tliat some of tlie [Josterior vertebrae at 
least, had faiidy lon^‘ s])inous processes. Attached to the inner sur- 
face of the plastron d(*seri])ed abovi*, close to the fi'ont of the anterior 
lob(*, wore two V(‘rtebrai a^’r(*ein^‘ in all essentials with the late 
cervicals just described. Hoth have w<‘II dev(*l()ped neural s])ines 
(J^l. xxxvii, fi.u's. 2, 2), a very unusual f(*ature in chelonians, eitlnu’ 
livino: or (‘xtinct. Th(*s(‘ hi^h lu'ural spines were probably confined 
to the last two or three cervi(*als. 

The general strnctun* of tlie cervical vert(*))rae of MvioJania indi- 
cat(*s that it had a short hut fl(*\il)le n('(*k, whicdi could la* bent in any 
j)lan(*. Assuredly it could not withdraw its lu'ad undei* its shell; its 
iH'ck was too short and the ci’anial horns, too, Avonld ])i*(*V(*nt retrac- 
tion. The stronu’ lateral ])ro('(‘sses, and the pr(S(*n(*(* of hii»h neui*al 
s])ijjes on some, at ](‘ast, of tin* verti'brac* indicat(‘ (‘onsiderabh* mus- 
cularity. JT’obably these arc* ada|)tive eliarac'ters asso(*iat(‘d with the 
larii'e size* and WM*inht of the liead and tin* ])resene(* of cranial liorns, 
and it may be that the latter were not nu*r(*ly ornamental, or an 
expression of exuberant orowdh, but were weapons of defence or 
offence. McioUiHia may have had enemi(*s, oi* perhaps tin* horns were 
used in combats with its fellows, as d(*serihed by Captain T. Hutton, 
in the case of Trsfndo flc(ia)ts"^. One can vvell inumine that in such 
WTcstlin.L!: bouts the cranial horns and lonii stroni»‘ tail of ]\JdoJ(mia 
wmuld be very effective. On the other hand, it is possible that thesi* 
bizarre features wawe of no use whatever, but w’cre excrescences, such 
as frequently appear in senile 1yp(*s. 

If the transverse processes are adaj)live, as su.‘j:a’est(*d above, 
their presence cannot justifiably be ns<‘d as evidence* of pleurodii*an 
affinities. In fact it is difficult, on the evidence of tin* cervical 
vertebrae, to say whether Mriolania was a cryptodire or a pleurodire. 
The zyg'apoyihyses stron<»ly resemble those of typical cr^qitodiros, 

lliittoa — Journ. Asiatic Soc. vi, 1837, pj). 01K3 4. 
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though the absence of true ginglymoid articulations, and the presence 
of strong transverse processes, are more (iliaracteristiealJy pleuro- 
diran. The diapophyses, which in living pleurodires, are wholly behind 
the prezyga[)ophyses, in cryptodires almost underneath them, have in 
Meiolania an intermediate ])osition. Haur considered that the struc- 
ture of the atlas and axis vertebrae attached to the skull described 
by Owen is cryptodiran, but Boulenger argued that they show pleuro- 
diran characters. It is doubtful whether the condition of the two 
vertebrae in question is such as to allow of a detinite pronouncement 
one way or the other, for their structure and relations are not clearly 
shown. The most reasonable view would seem to be that Meiolania 
was a primitive form, in which the cervical region had not yet 
developed the special features which an* characteristic, respectively, 
of Cryptodira and Pleiirodira. In this respect it invites comparison 
with the Amphichelydian suborder, as defijied by Ijydekker-^*, and 
more fully by Baur^^^, and Hay 

Dorsal vertehrae . — Portion of the dorsal region, consisting of 
three imperfect vertehrae, with rib heads and fragments of attached 
carapaeial plates, is in the collection. This specimen presents no 
notable features except the extreme thinness of the carapace, which 
has been alluded to previously. 

Sacrum. (PI. xxxvii, figs. 4, 5). — This is of the usual chelonian 
type, consisting of two vertebrae. The anterior vertebra is strongly 
procoelous, the cup being 4.2 cm. in width and 2.8 cm. in height. It 
has well-developed lateral processes (sacral ribs) arising mainly from 
the centrum, but partly also from the neuroids. The second vertebra 
is similar to the first, but the ri])s are more slender. The l)all of the 
second V(*rtebra projects boldly backwards on a neck, and is noticeably 
wdder than high. Tlie zygapophyses of tlie two vertebrae are fairly 
well developed, and evidently there was quite free motion between the* 
last dorsal and the first sacral, and perhaps a slight motion of tlie 
two sacrals on one another. The presence of strong sacral ribs is 
(‘vidence against pleurodiran affinity, for in these tiny are degenerate, 
the pelvis being supported by its rigid attachment to plastron and 
carapac(*. The condition of the sacral ribs is confirmatory of the 
observation above, that the pelvis was not sutural ly attached to the 
plastron. Boulenger has already pointed out that Meiolania differed 
from typical pleurodires in that the ilium showed a surface for 
attachment to a sacral rib®“. 


•-’«» Lydekkor — Quart. Journ. Geol. 8oc., xlv, J889, p. i)l8; Brit. Muh. Oat. Foss. 
Kept., iii, 1889, p. 204. 

Baur — Amcr. Nat., xxiv, 1890, p]). 534, 535; Proc. Acad. Nat. H<‘i. Phila., 
1891, pp. 411-419. 

31 Hay — Bull. Amor. Mus. Nat. Tlisi., xxi, 1905, pp. 137-175; Fossil Turtles 
of N. America, Carnegie Institution, 1908, pp. 21, 43-102. 

32 Boulenger— Proc. Zool. Soc., 1887, p. 554. 



MEIOLANIA ANDERSON. 


237 


Caudal vertehrae. — These have been fully deseribed by Owen, and 
I need not discuss them here, except to recall their opisthocoelous 
character and the presence of larj>e chevron bones, which ar(% in most 
cases, firmly ankylosed to the centra. The collection, however, con- 
tains some caudal s in which the chevron bones have been detached, 
leavinji: a rou^h sutural surface. The tail of MeioUmia was evidently 
very flexible in its anterior [)ortion, as indicated by the deeply concave 
centra, but its termination was immovably enclosed in a nodose bony 
sheath. In this respect Mnolaum resembled the glyptodonts. 


A ppendicAilar Skeleton. 

Shoulder girdle ( PI. xxxviii, fig. 1). — No complete shoulder girdle 
has been obtained, tlie best exam|)Ie in our collection lacking the upper 
poi'tion of the scapula, which, however, is known from other specimens 
to have been kmg and rod-like. The procoracoid makes a very obtuse 
angle with the body of the scapula proper, and stands nearly at right 
angles to th(‘ axis of the coracoid, which is expanded at its free end. 
This d(\scri])lion is based on the nearly complete left girdle found 
attached to the ])lastron described above. The glenoid fossa is 
elongated in the direction of the axis of the scapula and procoracoid, 
and consti^icted in the middle. All parts arc firmly united in this 
sy)ecimen. 

Humerus (PI. xxxviii, figs. 2-5). — This corresponds best with 
\VieIand\s clielic ty])e'^^. Its i)roximaI end is unlike that of a typical 
land tortoise, such as Tcstudo, nor does it present the features charac- 
t(‘ristie of marine turtles, such as Chelonia and Dcrniachelgs. The 
head is large, ovoid, its longer axis inclined slightly upwards and 
forwards when the j)one is held in the natural position. The ulnar 
process is broad and llattened, rises almost as high as the head when 
tli(‘ bone is held with its long axis vertical, and is placed almost in 
the plain* of the distal end. It is sejiarated from the head by a well 
marked groove. The radial f)rocess is shorter and stouter, and stands 
nearly at right angles to the ulnar; betw(*en it and the head are 
two grooves separated by a ridge. There is a wide flaring digital 
fossa between the two processes, as in Chelydra. The shaft is sigmoid, 
but the curvature is not so marked as in the Tesludinidae and 
Em.ydidae. It is comj)ressed slightly in the plane of the distal end, 
the dorso-ventral being to the antero-posterior diameter as 31 to 34, 
about. The distal end consists of two large, almost equal, condylar 
surfaces, the ento- and ectocondyles, separated by a shallow groove. 
These articular surfaces are directed strongly downw^ards when the 
long axis of the shaft is held in a horizontal position. They are well 
marked off from the smaller entepi- and ectepi-condyles. The ectepi- 
condylar groove commences about the middle point of the shaft, runs 
obliquely downwards and outwards, and becomes converted into a 
foramen, w^hich emerges on the ventral surface near the proximal 

8:i Wielard — Amer. Journ. 8ci., (4), ix, 1900, pp. 415‘416. 
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odge of the entepieoiidyle. There is a well itiarked supracondylar 
fossa on the ventral surface of the distal end, and on the doi*sal 
surface is a shallow depression se])aratinjj: the two condylar surfaces 
and reachin^^ a short distance uj) the shaft. The liumeriis shown in 
1*1. xxxviii, fi”‘s. 2, 8, has the distal t'ud incomplete, but allowing? for 
the rnissint? part it would have a leni»lh of about 14 cm. The distance 
from the outside of the ulnar to th(‘ outside of the radial process is 
f) cm., the least diam(*ter of the shaft 22 mm. The distal ejid shown 
in PI. xxxviii, lii’. 4, measures 0.0 (*m. across the condyles in the antero- 
posterior dimdion, and anotlnu* even larger is 11.5 cm. in the same 
direction. 

On the whole, the humerus of Mriolania was a powerful well 
muscled lione. Its proximal end iTsemblcs that of VhrJjfdra, Kmya, 
(hclodina, and other river and marsh turtles, but its distal end bears 
more i‘(*semblances to that of tin* Testudinidae. 

Lower Limb Hones . — Several bones of the fore-arm, ci’us, carpus, 
and tarsus, are contained in our colh’ct ion, but tiny are rnaiidy fi*a<i- 
ments, and I am not able to add anything* of inpiorlance to our know- 
ledge of these parts of the skeleton. 

Terminal phalan()es,—\ nnm))er of tliese are in the collection. 
They ai-e short and almosi hoof-like, as in Testndo, with \V(‘ll 
developed condylai* surfac(*s. So far as its terminal ])halanges are con- 
cerned, Meiolania was tyiiically tcrn^strial. 

yV’/r/.s* (PI. xxxix, figs. 1-8). Sc'veral fragmentary pelves and 
one nearly coinplete one (found in attaclinnuit to the plastron pre- 
viously dcs(‘ribeHJ) are in the Australian Museum collection. The 
axis of th(‘ ilium forms a very obtusi* angle with the plane of the 
pubes, and its upp(‘r end is expamb'd for attachment to the sacral 
ribs. The anterior hraiK'h of the' pubes is broad, not. slender, as in 
typi(*al pleurodires. The lat(‘rat pid)ic (pectineal) process ( />. pr.) is 
se])araled from tin* body of th(‘ pubis by a slight neclc, and it has a 
roughened, somewhat )hi(*kein*d, (‘xpansion t(uaninally wher(‘ it rest(‘d 
on th(‘ })lastron. The ischium a])parently had a postiu’o-lateral pr()(*ess, 
which, howevei', has not be(‘n prcserv(‘d. Th(‘r(‘ is a shoi't. ])repubic 
process {pr. pr.) . The ischiadic and pubic symphyses arc connected 
l)y a broad bony bridge, separating the pairc'd puho-ischiadic foramina 
{])]). is. /.), as iji Pmydida* and Testudinidae. The pelvis presents a 
strong similarity to that of the Testudiiiidae, and is (piite unlike that 
of existing pleurodires. 

Femur (PI. xl, fig's. 1, 2). — This is a robust bone, strongly 
impressed for the insertion of muscles. Its lu'ad is large, slightly 
compressed in a t)lane pei*i)endicular to that of the distal (Uid, has an 
indistinct neck, and its axis stands out at aji angle of about 180 
degretis to the axis of the shaft. The two trochanters fire very 
similar; the greatcT trochanter falls distinctly below the highest point 
of the head, and its direction is almo.st a continuation of the axis of 
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the shaft. The lesser trochanter turns slightly outwards. Both 
trochanters are thickened at their proximal ends, and their planes are 
almost at right angles to that of the distal end. There is a deep, but 
not wide, inter-trochanteric fossa. The shaft is nearly cylindrical 
at the point where its diameter is least. It flattens out considerably 
towards the distal end, which is composed of two condylar surfaces, 
separated by a pronounced ridge, and forming an obtuse angle with 
one another. 'J'he s])ecimen illustrated in PI. xl, fig. 2, is 21 cm. 
in length, measures 8 cm. across the two trochanters in an antero- 
posterior direction, the l(‘ast diameler of the shaft is 2.7 cm., and the 
antero-posterior measurement of the distal end 9.5 cm. 

E<j<js. 

There are four eggs in tlie collection w^hich, from their size, 
spherical form, and mode of occurrence, are thought to be those of 
Mciolania. The figured specimen (PI. xl, fig. 5) measures al)out 7.2 cm. 
in diameter. 


Mkiolania ma(u<zVYI 6‘p. nov. 

Occurrence . — Walpole Island, w^here the si)eeimens on which this 
description is based were found, lies about on(‘ hundred miles south- 
east from New (Caledonia, in Lat. 22'' 88' S., Long. 168" 27' E. Mr. 
F. Danvet's Power has deseri])ed the island, the mode of occurrence 
of the ])hosphate deposits in which the bones of Mciolania were dis- 
covered, and the following notes are condensed from his account^^. It 
appears to be situated on the same ridge as the Loyalty Islands, rises 
about 210 feet above the sea, the high land having an area of 296 acres. 
There is no fringing reef, but at the foot of the precii)itous cliffs is 
a flat reef. The island appears to be composed entirely of coral rock, 
and has evidently continued to rise, probably in stages, for traces of 
at least five distinct fiat reefs can be seen in the cliffs. There are 
two main lines of depressions in the surface of the coral rock, aj)proxi- 
mately at right-angles to one another, and it is in these depressions 
that the guano (containing the McAolanui bones) is found. 

Mr. E. C. Andrew^s says^®: “The Lojmlties, together with Wal- 
pole Island, appear to have formed unstable units as compared with 
the main western block of New Caledonia, and they show the evidence 
of warping, the islands forming a crest of a land wave, while the 
corresponding troughs lie east and west of the island-dotted crest. “ 

The bones are found scattered promiscuously through the phos- 
phate, and are mostly imperfect and broken. The material comprises 
cranial horn cores, parts of humeri, the proximal end of a femur, 
and some of the lower leg bones. Scanty though the remains are, they 
indicate the presence of at least five individuals. 

34 Danvers Power — Trans. Inst. Min. Metall., 19104920, pp. 38-41. 

355 Andrews — Journ. Ro.y. Soc. N.S. Wales, Ivi, 1922, p. 23. 
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Horn Cores. — These present a marked resemblance to those of 
Meiolama platyceps, as may be seen by compariui>: figs. 5 and 6 of PL 
xxxii with figs. 3 and 4. It is evident that they were directed upwards 
and backwards as in M. platyceps, not chiefly outwards as in M. oweni 
and M. argentina. They are more slender than those of M. platyceps, 
and, as this appears to be a constant feature, it seems to justify the 
erection of a new species, though it is barely possible that a larger 
series would show a gradation and enable the two to be united under 
the name Mciolatiia platyceps. 

Ihimerus. — This too is very similar to that of 3/. platyceps, but 
it is much smaller. The proximal end (PI. xxxviii, fig. b) shows the 
wide digital fossa and the broad, flattened ulnar j)rocess; the radial 
process is missing. The distal end (PI. xxxviii, figs. 7, 8) presents 
essentially the same features as that of M. platyceps. 

Femur . — Only the proximal end is represented (PI. xl, fig. 3). 
It has the deep, narrow, trochanteric fossa charac^t eristic of M. 
platyceps, and its general form is the same. 

Tihia. — Tlie tibia figured in PI. xl, fig. 4, is a slenderer bone than 
that of I/, platyceps, but comparison with Owen’s figure of the 
latter^'’^ will prove their essential similarity. 

It is evideiit that I/, platyceps and Ji. madaiyi were very alike 
in skeletal structure so far as comparison can ))e made, and that they 
differed ehi(*f1y in size, I/, machayi being a smaller animal of less 
robust build. They both differed from 3/. oiveni and 3/. argentina 
in the shape and direction of the large parietal horn cores. 


SUMMARY AND CONCLUSIONS. 

The remains o.^’ the aberrant chelonian Hciolania platyceps of 
].M)rd Ilow(‘ Island contained iii the coll(*ctions of the Australian 
Museum and the Mining iMuseum, Sydney have been re-examined. 
Treatment of various skull portions with dilute acetic acid removed 
the ('aleareous matrix and enabled me to study the cranial foramina 
and the bony labyrinth in detail. At the same time certain sutures 
were discovered in the skull, which indicate that the yherygoid 
extended backwards, cutting off the (piadrate from contact with the 
basicranial bones. A damaged ]3lastron was found, with attached 
pc(?toral and pelvic girdles, and the discovery was made that the 
pelvis was not suturally connected with the plastron. These facts, 
together with the presence of strong sacral ribs throw doubt on the 
supposed pleurodiran affinities of Meiolania. Examination of the 
cervical vertebrae, of which a complete series was available, leads to 


Owen — Phil. Trans., clxxix, 1888 (1889), B, pi. xxxvi, figs. 1-4. 
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the belief that Meiolanm was unable to withdraw its head under its 
carapace either in a vertical or in a horizontal plane, though it 
could probably move its head freely in any plane. Its limbs resemble 
most those of river or marsh turtles, and indicate that Meiolania was 
in all probability a strong swimmer, though it lacks the special adap- 
tations characteristic of pelagic chelonians, such as CheUmiu and 
Dermochelys. Its terminal phalanges resembled those of a typical 
terrestrial form. The oceiirrence on Walpole Island, whieh is com- 
posed entirely of coral and phosphate rock, of a new species 
Mf'iolmiui macliayiy very similar to M. phityceps of Lord Howe Island, 
indicates that MeioUiHia could undertake a sea voyage. Mr. A. R. 
MeChilloch is of opinion that Mciolaniu plafyceps w’^as marine in habitat, 
and came ashore only to deposit its eggs, but I am rather inclined to 
the view that M. phitycepfi and Ji. maclayi were ])artly land, partly 
estuarine or shore-living forms, which could, however, make short 
sea trips. 

As regards the affinities of MdoJafria, it presents several features 
whieh link it with the sub-order Amphichelydia, which tiourished in the 
]\Ieso/.oic and early Tertiary. If this is a reasonable view, we must 
regal'd Meiolania as a “relict” form, whieh, becoming extinct in other 
parts of th(‘ world, found its last home in the Australasian region. 
In this res[)ect it tak(‘s its place with the monotremes, Sphniodo7if 
Neoceratod ((.s, llcierodonins, and other archaic forms, which still 
linger in Australasia, “the land of living fossils.” 

Its distribution docN not lu'cessarily support the hypothesis that 
South Ame]'i(‘a and Ausli-alia were once connected by a northeidy 
extension of the Antarctic contimuit. Meiolania plaiyce})s and M. 
rnacl'ajji probably came from Asia, passing down the arc formed by 
Xew (lUiiK'a, New Caledonia, the Loyalties, and other islands. A sub- 
mai’ine plat<*au ext(‘nds northwards from Lord Howe Island towards 
N(*w Caledonia, and is separated from Australia by d(‘ep oe(‘an'’''. As 
the animal could apparently cross stretches of oi*ean a continuous 
land bridge would not be necessary. ^Ir. Tom Tredale informs me 
that th(‘ migration route suggested here for Meiolania phiiyceps and 
M . maedayi, was also that followed by many birds, such as Triehol- 
imines syleesfriSf Tardus dumfhopus'^ am\ Vorphyrio {Noiornis) 
albas of Lord Howe Island, and that all the Lord Howe Island land 
shells are Ncav Caledonian in origin, as also its wdngless ins(‘cts. 
Meiolania oiveni of the Darlijig Dowuis doubtless belongs to another 
branch of the same family, which crossed to Australia, probably from 
New Cuinea, and remained more purely terrestrial in habit. 


Tliis area corresponds ap])roxiiTiately to Hedley s Melanesian Plateau (Proc. 
lAnn. Soc. N.8.W. (2), vii, 1892, p. 335). 
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MOLLUSCA Vium THE CONTINENTAL SHELF OF 
EASTEKN AlISTliALTA. 

By 

Tom Iredale. 

(Plates xli-xliii, and map.) 

Inthodtt(,tjon. 

Our knowledj^e of the fauna of the eoiitinental shelf is so imper- 
fect that any additional data are acceptable. This year, Air. C. W. 
Mulvey, manager of the New State Fish and Ice Company, Sydney, 
has interested himself in assist inji^ the Australian Aluseum by present- 
inj^ specimens trawled by his Heel, and lias ‘xiven facilities for mem- 
bers of the Aluseum stall* to collect. The rc'sults ot* Air. Alulvey's 
activities foj'in the basis of this re])ort. 

The oldest i]iat(‘rial from the coJitinental sh(‘lf consists of a few 
hauls made by the “Challenger,'’ which, curiously enough, were over- 
looked and mixed with Atlantic nialerial, and, wluui repoi*tecl upon, 
caused a lot of trouble which, even now, needs re(‘tilieaiion. Simul- 
taneously the “Cazelle’* made a haul or two, from which a few species 
were d(‘scribed. The “Thetis” trawled alon^' the coast in depths up 
to eighty fathoms, and the study of the material by lleilhy instigated 
furlh(*r research and he continued th(‘ work until the ai*rival ol* 
the “Endeavour." This ship explored the shelf from end to end, 
but, unfortunately, throuj^h the tragic (*ndiii.i»‘ of the eiiterjirise, tin* 
results are comparatively uidviiown. A brief account, culh'd from 
some notes left by the lamented i)aun(‘vi^’, was published under 
lledh'.v's direction, in that jiaper a scanty resume of the nature of 
the continental shelf was presented, but nothin,”* I'elatinj^^ to the fauna. 
Only a few lar^e molluscs were I'ccorded from Dannevi” s collection, 
all from the south-east corner of this Slate, but, 1 find a small series of 
smaller molluscs in the Australian Aluseum, and 1 hav(‘ utilised some 
of these in this report. 

In the introduction to his report on the “Thetis” mollusca, writ- 
ten over twenty years aj,m, Hcdley concluded: “The above facts 
su^‘^est- cej-tain inferences. Firstly, that such b(^ds as the Eocene of 
Aluddy Oreek, Vietoi’ia, represent a fauna of th(‘ hundred fathom 
zone; and that, if the a”e of the Tertiary beds are to be calculated by 
Lyellian percentages, an exploration of the hundred falhoin zone in 
existing* Australian seas must precede an estimation of the dates of 
Australian Tertiaries. Secondly, that some liviii”* repres(‘nlatives of 
the Eocene Alollusca of Victoria now dwell six or seven de^u’ces north 
of where their predecessors lie; a conclusion ajjrreeable to the 
hypothesis that the Eocene climate w^as warmer than the present.” 
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Roy Bell made a large collection of mollusca in and around 
Twofold Bay, upon which 1 have rci)orted, and during my study 
of this collection 1 became impressed with the fact, that the so-called 
Eocene shells of Muddy Ch'eek, Victoi-ia, were living in that hx^ality 
in water from tw(‘nty to seventy fathoms deep. Further 1 found 
that the shallow wat(‘r speci(‘s ap[)i*eciahly changed as they survived 
in deeper water, and that these deepwater forms were scarcely specifi- 
cally separable from/ the “Eocene'’ fossils. 1 sugge\sted that the best 
way of expressing the relationshi]) was by means of a trinomial nomen- 
clature, as, when st‘ries w(‘re examined, tin* value of tlie differences 
observed became ])rejudiced by the personal equation, some authors 
denying, others ahirming the specific identity of the fossils and recent 
species. Study of the present collections has given me the opportunity 
of comparing other, sj)ecies, and I am more than convinced that the 
relationship can be clearly seen only if trinomials be utilised. 1 also 
suggest that if trinomial nomenclature were used in zonal work, 
many of the difficulties now met with by palaeontologists would soon 
be dissipated. 

Judging from the series I have now examiinxl, 1 believe that on 
the continental shelf most of the species of the upper beds of Muddy 
Creek, correlated with the Kalimnan, will be found living, and that 
the Lyellian percentage method would class these beds very high. 
Apparently, so far, little attention has been paid by palaeontologists 
to the differences to be observed in the species found in these beds, 
and variable fossils have been distributed as typical without reference 
to the type description or locality; for example, shells from Muddy 
Creek have been distributed as norms of species described from Table 
Cape, and vice versa, and shells in the Australian Museum, forwarded 
as typical of fossil species, are (juite discrepant, and in some instances 
more than one s])ecies is rei)resented in such a lot. The study of 
palaeoconchology, when once again it is umh'rtaken in Australia, must 
first of all deal with series of topotypes of d(‘S(*.ribed species before 
discussing the se(juence and age of the beds. Sirnultam'ously, series 
of recent shells should be accumulated from de[)ths varyirig from 
shallow to deep water and from nortliern and southern localities. 
Comparison of such series would enable trustworthy deductions to 
be made. 1ji the following notes suggestions are mad(‘, through study 
of series of recent shells, as to the relationship of some apparently 
allied fossils. 

I have compiled a list of the localities on the continental shelf 
whence collections of molluscs are at present available, and in the 
accompanying map the position of the shelf is indicated by the sound- 
ings in the neighbourhood of the hundred fathoms line. 

The name in brackets indicates the worker who has discussed 
the collection and A.M. signifies material in the Australian Museum 
not previously reported upon. 
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I append a hiblio^ray)!!}^ ol* the papers relating to the molluscan 
fauna of this shelf. 


Depth in 

Locality. FalhoniH. Collection. 


North of Cape Moretou, Qld. 

76 

Off Cape Byron, N.S.W 

111 

Port Macquarie 

TOO 

Cape Thr(‘e Points 

41-50 

Narrabeen, 22 miles .... 

80 

„ 15 miles .... 

75-80 

Sydney, 5 miles 

45 

„ 274 miles 

300 


410 

„ 35 miles 

800 


950 

Coogee 

49-50 

Botany Heads 

33-56 

Jiotaiiy Bay 

79-80 

Jibbon 

50-66 

Watamooli 

50-66 

Wollongong 

55-66 

„ H) miles 

100 

Port. K(‘nibla 

63-75 

ITlladulla 

74 

Bateman ’s ITay 

75 

Montague Tsland 

120 

Twofold TTay, 3 4 miles . . 

25-30 


39-46 

jy • • 

30-70 

V • • 

150 

Gr(‘en Cape 

50-70 

B(d,ween Green Caj)e and 


Gabo Tsland 

50-100 

Gabo Ishuid 

80 

South from Gabo Island 

100-250 

South-east from Ca])e Everard, 


27 miles 

90 150 

Etlge of Eastern Slope, Bass St. 

80-110 

East of Babel Is., Tas, 20 miles 

59 80 

Off Schouton Is 

40-80 

East of Maria Is., 20 miles . . 

128 

Off Cape Pillar, Tas., 7 miles 

100 


“Gazelle’^ (Martens) 

Ilallifran (Hedley). 

TIedley. 

‘ ‘ Thetis ^ ^ (Ilcdley ) . 

Has well and TIedley. 

Mulvey (A.M.). 

* ^ Challenger ^ ^ (Tenison- Woods, etc.). 
Hedley and Petterd. 

^ ‘ Challenger ^ ^ (Smith). 

Ilaswell and Hetlley. 

* ^ Cliallcngi'i- ’ ’ ( Smith ) . 

‘ * Thetis ’ ’ ( Hedley ) . 

McNeill and Livingstone (A.M.). 
‘‘Thetis^' (Hedley). 

‘^Thetis'' (Hedley). 

“Thetis” (Hedley). 

“Thetis” (Hedley). 

Halligan and Hedley. 

“Thetis” (Hedley). 

Mulvey (A.M.). 

Miilvey (A.M.). 

“ (!liallenger ” (Angas). 

Livingstone and Fletcher (A.M.). 
Livingstone and Fhdcher (A.M.). 
Mulvey (A.M.). 

“Challenger” (Iloylc). 

Uoy Hell (A.M.). 

‘ ‘ Hndea vour ’ ’ (Hedley ) . 
“Fndea\our” (A.M.). 

‘ ‘ Endeavon r ” ( Hedley ) . 

“End(‘avonr” (A.M.). 

“ hhitleavonr ” (A.M.). 

“Endeavour” (A.M.). 

May. 

“Endeavour” (A.M.). 

Hedley and May. 
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Bibuography. 

An^as, G. F. — Proc. Zool. Soc. (Lond.), 1877, p. 179. Dredi?ed 
twenty-five miles off Moiitaj^ue Island, at a very ^^reat depth, 
by Il.M.S. '‘Challenjjfer’', fide Brazier, 120 fathoms. 

Brazier, J. — Proe. Linn. Soe., N.S.W., vol. i, 1875, p. 89. Dredged 
forty-five fathoms five miles east of Sydney by '‘(fiiallenj^er” 
party. 

Dannevii?, 11. — Bi()l()}.,deal Results F.I.S. ‘‘Endeavour,'’ vol. iii, 1915, 
pp. 227-252. The eontinental shelf of the East Coast of Aus- 
tralia. Bass Strait. 

Hedh\y, C. — Ree. Anstr. Mns., vol. iv, 1901, ])p. 26-27. Some new or 
nn%ured Australian shells. “ Challenger” party shells, as under 
Brazier {su/pra). 

Proc. Linn. Soc., N.S.W., vol. xxvi, 1901, pp. 22-25. On the 
“Challenger” Statiofi, 164b. 

IMem. Aiisir. ]\lus., iv, pt. 5, 1902, pp. 285-224; pt. 6 (Get. 8), 
1902, ])]). 225-402. Seientifie Results of the Trawlinir Ex- 
pedition of ll.M.C.S. “Thetis,” Mollusea, parts i and ii. 

Proc. Linn. Soc., N.S.AV., vol. xxviii, 1904, pp. 182-211. Studies 
in Australian Mollusea, ]Uirt viii. Includes new species and 
records from 100 fathoms, 16 miles east of AVollongong. 

Rec. Austr, Mus., vol. vi, 1905, p]). 31-54. Mollusea from one 
hundred and eleven fathoms, east of (Vipe Byron, New South 
Wales (12J miles). 

lL*c. Aust?\ Mus,, vol. vi, 1906, pj). 211-225 (with W. Petterd). 
Mollusea from three hundred fathoms, oil Sydney (27J miles). 

Rec. Austr. Mus., vol. vi, 1907, pp. 272-204. IMollusea from eighty 
fathoms, off Narrabeeii (22 miles). 

Rec. Austr. Museum, vol. vi, 1907, pp. 256-264. Mollusea from 
eight hundred fathoms, 35 miles east of Sydney. 

l»ec. Austr. Museum, vol. vii, 1908, pp. 108-125 (with W. L. May). 
iMollusca from ojie hundred fathoms, seven miles east of Cape 
Jfillar, Tasmania. 

Biological Results F.I.S. “Endeavour,” vol. ii, pt. 2, 1914, pp. 
70-74. IMollusca from north and south of Cabo Island (50- 
100 fathoms noiih and 100-250 fathoms south). 

Proc. Limi. Soc., N.S.W., vol. xxix, 1915, ]). 711. Off Port Mac- 
quarie, N.S.W., 100 fathoms. 

Iloyle, W. E. — “Challenger” Reports, Zool., vol. xvi, 1886, p. 203. 
Station 163a, off Twofold Bay, 150 fathoms. 
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Martens, E. von — Porsehungrsreise ^‘Gazelle,’’ Zool., Bd. iii, 1889, 
pp. 262-266. Off Cape Moreton, 76 fathoms. 

May, W. Ij. — P apers, Proe. Hoy. Soc., Tas., 1910, pp. 380-898. New 
marine Mollusca (from 40-80 fathoms, off Sehouten Island). 

Smith, E. A. — ^^Challenj 2 rer^’ lleports, Zool., vol. xiii, 1885, p. 15. 
Station 164, off eoast New South Wales, 950 fathoms; 164b, off 
Sydney, 410 fathoms. 

Proc. Zool. Soe. (Lond.), 1891, pp. 438-445. Deseriptions of new 
speeies of shells from the “Challenjj:er’' Expedition. Station 
164h, off Sydney, 410 fathoms. 

Proe. Malae. Soe., Tjond., vol. i, 1894, pp. 59-60. Note on shells 
from ‘^Challenirer” Station 164, 410 fathoms, off Sydney. 

Tenison-Woods, J. E. — Proe. I jinn. Soe., N.S.W., vol. ii, 1878, pp. 
262-266. On some new marine shells (from 45 fathoms, e.c 
Brazier, (]ak). 

Watson, 11. B. — '‘Challenger” lieports, Zool., vol. xv, 1886, p. 706. 
From 35 fathoms, off Sydney. 

In addition to these, referenee must be made to Verco^s papers 
— on the mollusea dredged in deep water off the south and west 
Australian coasts — runnin<»: throuuli many years in the Transactions 
of the Royal Society of South Australia, also to ITedley’s “Keport 
on the Mollusea obtained by the F.l.S. 'Endeavour', chiefly off Cape 
Wiles, South Australia\” and his "Results of Dn'djj^inj? on the (Vm- 
tinental Shelf of New Zealand-.” 

The new names ])roposed in this paper are as follows: — 

BarhaUa (pisfachia) separata nov. 

Ovalcda gen. nov. for ISarepia f tcllimieformis Hedley. 

Ahiculana oculata sp. nov. 

Lima [br/w?’] henihomimhifer nov, 

Chlamys instar sp. nov. 

Chlamys famigerator sp. nov. 

Chlamys peril lusiris sp. nov. 

Vimentum subgcn. nov. for Venericardia dilecta Smith. 
Venericardia excelsior legiileja siibsp. nov. 

Yenericardia (excelsior) semota, nov. 

J^lacarnen gen. nov. for Venus placida. J^hilippi. 

Placamen plaxiduni molimen subsp. nov. 

1 Hedley — Hiol. Kesults * ^ Endeavour, ^ ’ i, 1911, pp. 90-114; id., 1914, 
pp. 65-70. 

^Hedley — Trans. New Zealand Inst., xxxviii, 1905, (1906), pp. 67-75. 
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Emarginnla curmmen sp. nov. 

Enmrgmnla amiiina sp. nov. 

Fa lit or legrandi tentabiuidus subs}), nov. 

Obex nndveyana et sj). nov. 

Fushs (schoiitanicus) voniertninns nov. 

Fkskh bednaUi volativua subsp. nov. 

BeryUma (grandh) Ipvifuhi nov. 

Fax ^ren. nov. for Phoa lahuhui lledloy. 

Fax {tmuicostaia) rovsipicicnda mw. 

Tasmeuthria <j:(*n. nov. for Siphanalia clarlei Ton. -Woods. 

Trigoumtoma vinnuhnii s}). nov. 

Cariexllarm purpurif oryiiia anxlfer snbs}). nov. 

]\ti(TOs‘rcliia jj^on. nov. for M. rercs.m sp. nov. 

I*(pta j 4 on. nov. for Adineie stricta^ ITedloy. 

(Hniovolpiis ^on. nov. for TiirrUrlla a)(sf7'alis Lamarok. 

Ctcnocolpiis a.iLs‘/m//.s‘ di/fidcnH snhs}). nov. 

Tercbra {Uvurctwnac) tahiflca nov. 

Scaphander illeeebt^osKs sp. nov. 

Obrussa bracteaia gen. ot s}!. nov. 

Stilapcx laclarius ^^on. ot sp. nov. 

Jb\RB.\TlA (l»ISTA(nn.\) SEPARATA 

Tlio s|) 0 (*ini(‘ns, })icl\(‘d from a liouJdor travvJod off Narrabeen, 
70-80 fallioms, diffor, in a fow minor dotails, from a- s(‘rios oollooted 
on tlio littoral at Tort Fairy ( Viidoria), and Twofold Ibiy (New South 
Wales;. They a<*:ree in showing’ a shar}) an^ailalion |)ostoriorly and 
boin.ir shortly rouiidod anteriorly while tlu\y luive loss hoij^ht ; they 
are white inside, with four brownish lines radiatini*; laterally from 
umbo. 1 have su|)ported the reeognition of Lamarok \s ylrea pistachi\P 
as bein^ identieal with Smith’s .1. radaUP, deseribed fi-om Bass 
Straits, the illustration of speeimens from 4i to 88 fathoms aj^ree- 
injj: very elosely with the Port Fairy sh(‘lls. The relationsliij:) of the 
deepen* livin^^ shell is host rejiresented by the trinomial above* ^dven, 
hut the fossils, Barbafia con^safilis Tate"’, from Muddy (hve^k, Vie_"- 
toria, type 41 20 x lb mm., distinj^'uisheMl from Barbatia linwtella 

Tate*^ by its atlemuate posterior side, and the latter, from Aldin^a 
Bay- “Compare'd with deenssata Se)werby, rre)m which it was se])arateHl 
“by its longer and straij^hter hin<i:e-line, leuLirer })osterior side, and 


Lnniari'k — Hist. Anim. s. Ve’rte^b., vi, 1, .tuly, 181R, |>. 41. 

4 Siiiilli — Clialleiij^er Koports, Zool., xiii, 1885, p. li()0, pi. xvii, fijj. 3, a.b. 

5 Tati* — Trans. Koy. Sex*.. South Aiist r., viii, 1880), p. 142, pi. ii, ti^. 15. 
<» Tate* — Trans, lioy. Soc. South Austr., viii, 18Mi, p. 141, pi. x, %. 2. 



250 


RECORDS OF THE AUSTRALIAN MUSEUM. 


by the stronger and more laminar and oblique teeth on the marginal 
areas — appear to be as nearly allied. The characters used in 
diagnosing the fossil species are not very reliable when a series of 
specimens of the recent variable species is criticised. Trinomial 
nomenclature, as advised by me^, seems the only mode of writing the 
relationships. 


OVALEDA TEEM NAEFOR MIS llcdlcy^. 

Hedley describ(‘d Sarepia f trllinmformis^, and then later^ 
admitt(‘d tlie identity of his species with the fossil Leda obolclla>^^ 
Tate, but not(‘d slight ditferences and considered Ids referenc(» to 
Sarepla justified on account of the iiresenee of an ext(‘rior ligament. 
The specues recalls Yotdia much more than Sarepia, and there appears 
to be a group of southern bivalves superficially likt* Yoldia, (*ven as 
Malletia is mimicked by Psendowallctia. I have examined series of 
recent and fossil shells, and note that the i‘eeent forms are generally 
higher, deep(‘r, with coarser sculpture, the beaks a little more angidate, 
and the hinge tc( th fewer. Tlu'se differences seenn to call for the use 
of a trinomial; thus Ovalfda {oholelhi] telHnacformis Hedley would 
immediately show that the relationship between tb(‘ two forms was 
very close and of disputable value. I jiropose the generic name 
Ovaleda, naming ll(‘dley’s t^iarepia f IflHnacformis as type. This 
species is in the Australian Museum from otT l^ort Kembla, Ckjpe 
Three Points, Botany Heads, Sydney and Narrabeen, but not, as 
yet from southern localities. 

NU(UTEANA OCTTTiATA sp. nOV. 

( Plate xlii, fig. 9.) 

Shell large for the genus, very solid, whit(‘, almost ecpiilateral, 
apically smooth, followed by shallow jioorly marked ridges, more like 
pronounced growth lines. Posterior side almost straight, a little 
concave, angulate, anrerior side slo{)ing, faintly cojivex, dorsal margin 
shallowly curved. ITinbot^s a little incurved. Hinge teeth very long, 
angulate, fourteen to sixteen on each side, ligament pit deeply sunk! 
Miisele scars deep, pallial line well marked, with a small pallial sinus. 

Length, 17.5 m.m. ; height, 18 mrn. 

Off Narrabeen, 75-80 fathoms. 

Only a single left valve occurred, but as it needs com- 
parison with no other species, eitJier recent or fossil, I have named it. 

7 Ireclak^* — Proc. Malax*. Soc. Loud., xv, 1922, pp. 37-8. 

«n<*(ll(*y — Uec. Aiiatr. Mus., iv, 1901, pp. 20, f.8 in text. 

« Hedley — Mem. Austr. Mus., iv, 1902, p. 295. 

Tate— Trans. Boy. ISoc. South Austr., viii, 1880, p. 129, pi. v, fig. 3, a.b. 
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Lima [bassi] benthonimbifeb nov. 

Dealing with the common recent shell, known as JAyn^i multi- 
cosiata Sowerby, I named it Lima nimhifer^\ and concluded: “The 
deep water shell^- known as L. hassii Tenison-Woods^^ (given to a 
fossil) appears to be the benthal representative of this species/’ (lood 
specimens were found alive on the block trawh^d off Narrabeen in 
75-80 fathoms, and they appear to be smaller and a little more regular, 
with the sculpture a little better d(‘fined than the littoral shell, and, 
as Iledley proposed^", may be referred to the fossil, or jierliaps are, as 
I regarded them, littl(‘ changed forms of the recent s[)ecies. Hedley’s 
figure is of a small sliell, and the largest one from d(*e[)water yet 
examined measures 22 x 17 mm.; the fossil also appears to be small, 
while the littoral shell reaches a fine size, up to (>0-70 x 40-45 mins., a 
fragment of a giant suggesting that it may reach even up to 110 or 
100 mm. in length. 

Limatula siramjei Sowerby’^ appears to vary more. Iledley’*'' 
has indicated Thiele’s confusion with the littoral forms, and the fossil 
JAma jcffrcymimi Tate’*' was distinguisluul “by its slraighter sides, by 
its more numerous [number not given, but stated to be distant] and 
acute ribs, and by being more vmitricose.” These an* very variable 
features in tin* gi’owth stages of the littoral forms, and then*fore 
in(licat(' the very clos(‘ affinity of the species, whos(' relationshi]) would 
be best (‘xpressed by means of trinomials, though the ditVei’encc's ar(* 
more ])ronouneed than in the case of the Lima. 

CilliAMVS INST.AR up. HOW 

(Plate xli, figs. 5, G, 7.) 

Chlamys anliausfraJis Iledley^ Biol. Kes. P.l.S. Endeavour” i, 1, 

mil, ]). IIG (s])eciniens from 100 fathoms, off Cape Pillar only). 

Id., May, Proc. K^iy. Soi'. Tasm., 1912, p. 44, and Che(‘k-list Moll. 

Tasni., 1921, p. 10, and lllustr. Index Tasm. Moll., 1922, pi. iii, fig. 

8. Not C. a }iti Australia Tate, Trans. Koy. Soc. South Austr., viii, 

188G, p. lOG, ])1. 9, tig. 7. 

This is the species referred to by Iledley as being rejiresented in 
the C’ape Pillar dredging by numerous valves reaehing up to 100 mm. 
Adult shell nearly orbicular with ears nearly ecpial ; immature shell 
higher than broad with ears normally une((ual. The adult s(nilpture is 
distinctive, in tliat the ribs bear closely apjiressed lamellae thi-oughout, 
while the a^perrimm^ series have the lamellae erect. The juvenile 


Tredalo — I^roc. TAnn. >Soc. N.S.W., xlix, 1924, p. 190. 
i2Hcdley — Proc. Linn. Soc. N.S.W., xxviii, 1904, p. 201, pi. ix, f. 28. 
12 TciiisoiiAVoods — Proc. Roy. Soc. Tasm., 1870, p. 112. 

14 Sowerby — Conch. Icon., xviii, 1872, pi. iii, '^p. 15. 

15 Iledley — Proc. Linn. Soc. N.S.W., xlviii, 1923, p. 302. 

16 Tate — Trans. Roy. Soc. South Austr., viii, 1885 P* P^- 
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sculpture consists of about twenty-four rather distant flattened ribs 
without lamellae, the prodissoeonch rather lar^e, smooth, shining?; the 
interstices ])etween the ribs, at tirst smooth, develop rej?ular curved lines 
like the ruui;s of a ladd(‘r, but these soon close up and the small ribs 
develop small scales j*e^'ularly a])pressed. At each side of the primary 
a small rib similarly ornamented arises, and then, as growth continues, 
another similar stronger rib is intercalated, the interval between each 
bunch of five riblets also showin<jC a central ridi^e. Tin* elevation of 
the primary rib preserves the lamellae on the adjoining’ ribs, whilst 
those on the rib itself disa})pear. 

Colour variable, i^^enerally creamy to ])ale buff externally, jnirple 
internally, with a small f)allial line and a lar^e white muscle scar, 
generally coalescing* with the line. Hinge line straight, very minutely 
serrate m(‘dially, deep triangular ligament pit. Ears with radials, 
numerous and ornamented with minute lamellae in left valve, few on 
auricles of right valve, six on posterior, four to six on anterior, 
ctenolium large and furrowed. 

Type, length (or height) 97 mm.; breadth Ob mm.; depth of single 
valve 14 mm.; juvenile figured, right valve, height 17 mm., breadth 
14 mm. 

Olf ('af)e Pillar, Tasmania, in 100 fathoms. 

ChJLAMVS PAMFOERATOR Sp. IIOV, 

(Plate xli, figs. 1, 2.) 

ChJamys anliaustraiis llcdley, Ihol. Pes. E.J.S. '‘Endeavour,^' i. 1 
1911, p. 90 (specimens from 100 fathoms olf Wollongong, N^S.AV., 
not those from 100 fathoms off (hipe Pillar, Tas., and perliaps 
those from 100 fathoms off Cape AViles, South Australia). 

Vhlanujs ant iau dr alls lledley, Check-list Marine Eauna, New South 
Wales, Mollusca, ]>. M (dourn. Koy S'oe. N.S.W., li, Suppl.), 
dune 19, 1918. Not an Hand rath Tate. 

Shell small, flattened, ears unecpial, suhorbicular, sculpture 
[)eculiai*; prodiss(H*onch small, smooth, about twenty-four ribs 
developed, a little Hattened and unadorFied at first, then developing 
lamellae in a discrepant manner on the left valve, more regularly on 
the right, wliieh is a little more convex. On the left valve the lamellae 
occur on every Ihij'd or fourth rib, the intervening ri})s remaining 
smooth. At a little ohhu* stage tin* ribs on the right valve are regu- 
larly surmounted by smaller scaly lamellae, the broad interstices are 
at first concentrically lined but the sculpture becomes irregular and 
broken with age, and intercalating ribs spring up. 

Colour variable; shades of yellow and orange, sometimes pinkish, 
variegated with white or paler blotches or streaks, internally similarly 
coloui'cd. 
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Hinge-line straight, narrow, right valve with long ridge bearing 
minute serration on each side of small ligament pit, with correspond- 
ing serrated groove in left valve. 

Ears : In the riglit valve the posterior auricle is small, with four 
wavy radials not much sculptured; the anterior auricle is large, with 
six radials crossed with erect scales, ctenolium deep. The left, valve 
has the ears uneipial, the antt^rior large with nine radials, distantly 
scaled, posterior small, with five similarly ornamented radials. 

Type: Right valve, height 15; breadth, 14 mm.; left valve, height 
17 mm.; breadth IG mm. Otf Green (^ape, 50-70 fathoms (R. Bell), 
type locality. Off Batemairs Bay, 75 fathoms (Mulvey). Off Eden, 
30 fatboms ( Livingstone and Fletcher). Off Wollongong, 100 fathoms 
(Hedley). 

Apparently well distributed, but no large s})ecimens yet recog- 
nised. This species is allied to J*cctvn (Chlamy^s) (Uchrouii SuteF% 
from New Zealand, Avhicli Suter refers to the neighbourhood of the 
]\Iiocene fossil Pecten rhathamensis llutton^^, but I have not yet 
traced the Australian fossil representative. The New Zealand dichraus 
measures as much as 32 mm. by 3G mm., retaining the pc^culiar sculp- 
ture, so that the Australian shell may also continue with the erratic 
ornaimmtation, though at first sight this seems doubtful. 

The species, fossil and recent, of the asperrimus^'^ group are in a 
chaotic state, owing to the variability of the common shell, and it 
has Ix'cn a diflicult task to separate the jiresent species. Roy Bell 
sent me an extensive series of larg(‘ and small shells and valves of 
Phlamijs from Twofold Bay, 20-25 fathoms, and off Green Gape, 50-70 
fathoms. After as many as possible were refi'rred to asj)crrimi(s, three 
distinct species could be r(‘eognised: Uie one here named, aiiotlier 
unnamed form, and one detmanined as Idandus Reevi*-^’, but the last- 
named seemed a form of asperrimus with peculiarly well-d(‘veloped 
lamellae. 

The reference of the jiresent species to (’^ anliausIraUs Tate seemed 
doubtful, and upon application to Mr. F. A. Singleton, of the Univer- 
sity of Melbouriu*, he forwarded me a series of the species recognised 
by the Victorian palaeontologists as Tate s species. 33iese agreed 
with Tate\s description, but were specifically inseparable from the shell 
regarded as Lamarck’s asperrimus. Conse(|ueiitly, if any species 
were to be called aniiamiralia, it would be a deepwater shell, such as we 
now regard as aaperrimm. The two species here described have been 
confused and recorded as antiarntraJis, but they are ch'arly sejiarahle, 
the young of the large species being of a different shap(‘ when eipiiva- 
lent in size to the smaller species. 

17 Siitor — Proc. Malac. Soc. (Loud.), viii, 1909, p. 204, pi. xl, fig. .'ll. 

18 Hutton — Pat. Tert. Moll. New Zeal., 1873, p. 29. 

Lamarck — Hist. Anim. s. Verteb., vi, 3819, p. 174. 

20 Reeve — Conch. Icon., viii, 1853, pi. xxxiv, sp. and fig. 102. 
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CULAMYS PER1I.LUSTRIS Sp, nOV. 

(Plate xli, %s. 3, 4.) 

While oil the difficult <?roiip of Chlaniys, the present beautiful 
and distinct deep-sea sju'cics may be named. 

Shell of medium size, flattened, ears very unccpial, thin, obliquely 
oval. Right valve afiieally smooth, then ornamented with about 
twenty slender radial ribs, the intei*stiees between very broad; the 
ribs are a litlle wavy at first, later oblhiuely radiating with a gentle 
curve; lamellae arise and these are placed rather distant, and, grow- 
ing angulate and tallish, resemble thorns: the inttn-stices between the 
ribs are minutely scratched longitudinally; tin* sculpture on the left 
valve is similar, but the pi'ickles begin at an earlier stage, and are 
more closely ])aekcd posteriority. 

Colour pale orange to orange brown ; internally white. 

Hinge line sti*aight, ligamental pit triangular, small, with scarcely 
perce])1ible ridge and corresponding groove very miiiut(‘ly serrated. 

Ears: the posterior auricle of the right valve is small, oblicpiely 
ranged with three or four prickly lines; the anterior auricle has four 
ribs crossed by strong lines almost like lamelhu', aiid the eteiiolium 
is broad, shallow and lined; the posterior auricle of the left valve is 
small and scan^ely ribbed, only oblique growth lin(*s occurring; the 
anterior auricle has half a dozen linear ribs furnislied with fine 
prickles. 

Length (height) of type 29 mm., breadth 25 mm. 

From 150-250 fathoms off Gabo Island. Also from 128 fathoms 
20 miles east of Maria Island. This spe^eies has little to do with any 
other Australian scallop, save Pectcn chaJlciKjcri E. A. Smith-\ 
dredged by the “ (3iallenger" in 410 fathoms off Sydnev (station 
l()4b). 


VENEincAinuA EX(^Ei.>sioR V crco. 

(PI. xlii, fig. 8.) 

Venerivardm calva lledley, Check-list Marine Fauna, New South 
Wales, Mollusca, ]). M. 17 (Journ. Roy. Soc. N.S.W., li, Suppl.). 
Not Cardita calra Tate, Trans. Roy. Soc., S.A., ix, 1880, p. 189, 
pi. XX, fig. 14. 

Specimens from Ulladulla, 74 fathoms, were easily recognised as 
being referable to the group ranged round dilecia Smith-'*, which may 
be subgenerically designated by the new name Vimentum. Upon 
investigation the shells appear to be r(‘ferable to Verco’s species, but 

Hiiiitli — Proc. Zool. 8oc-. (Jiond.), 1891, p. 4i:i, pi. xxxv, fig. 25. 

Smith — Clmllonger Keports, ZooJ., xiii, 1885, p. 213, pi. xv, figs. 4, 4a. 
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may be classed as variants thereof. Hedley has accepted the refer- 
ence to Tate\s fossil species calm, which is incorrect. Tate^s species 
was described from the older beds of Muddy Creek, has twenty ribs, 
measuring 5.25 x 5 mm., while Vcrco’s excelsior"'^ has nearly thirty 
ribs, and the New South Wales shells liave thirty or over. While the 
size of excfAsior is given as 7.8 x 7.3 mm., and the habitat is from 
100-150 fathoiris oil* the South Australian coast, the lllladulla shells 
reach 9x8 mm., and are similar to specimens from 80 fathoms off 
Narrabeen, and 100 fathoms off Wollongong. A single valve from 
111 fathoms off (Jape JCvron is referable to a distinct species. Speci- 
mens from 7-10 fathoms off jMontague Island are easily separable by 
their larger size, an? notably Hatter, with the dorsal edge straighter, 
and measure 10 x 9 mm. 

A complex series is thus observed. Smith's dilreia from 17-45 
fathoms, Bass Strait and South Australia, is represented in 100-150 
fathoms. South Australia, by Verco's cscchior. The fossil vulva Tate 
is more distantly allied, not eons|)ecilie. On the east coast a repre- 
sentative of Verco’s excelsior is met with in 74-100 fathoms, and a well 
marked form in shallow water, 7-10 fathojns. 3’he n'lat ionships may 
be wi'itten thus: — 


Vknericakdia, subfjentis Vjmknttum, 

Venerivardia culva Tate. Fossil. 

dilvviu Smith, J^ass Strait, and South Australia, 17-45 
fathoms. 

{d'ilecla) excelsior, Vereo, South Australia, 100-150 
fathoms. 

excelsior le(j(deja subsp. nov. East Austi'alia, 74-100 
fathoms. 

{excelsior) scniola, nov. (PI. xlii, fiir. 8), East Australia, 
7-10 fathoms. 

There seems to be a rule that deep-watei* jnolluses fi*om the east 
coast are represented by very similar forms on the south coast in 
deeper water. 


Clausineli.a peacida Philippi. 

Under this name a faii’ly common species is included by ncdley-\ 
and illustrated by ]\Ia>“\ When Boy P>eirs shells wiM'e received 
numerous s{)e(*imtms W(‘re recognised tVom shallow water, but thes(‘ 
were at once seen to differ from the tyi)e of Vlausinella, a British 
species, in the hinge t(‘eth. A long series of speci(‘s o(H*in‘ in Aus- 
tralasian Welters, so that I propose the new geiKM'ie name Placanicu, 
jiaming Venus placida Philippi'-’^’* as tyi)e. The relationsliip of the 

W^rco— Trniis. Uoy. Soc. 8.A., xxxii, 1908, p. 348, pj. xiv, p. 

-4lIcdU‘.y — Clieek-Jisi Marine Fauna, N.S.W., Moll. 1918, p. M. 24 (Jourii. 
Boy. Soe. N.S.W., li, suppl.). 

-5 May — Illustr. Index Tasm. Shells, 1923, pi. x. fig. 9. 

26 Philippi — Ahbild. Bcschr., i, Apl. 1844, pi. 28, Venus, pi. 2, fig. 2. 
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forms is interesting, as Venus placida was described from a small shell 
from Insula Van Diemen,” which does not show the characteristics of 
the southern Tasmanian form. In this the shape is somewhat triangular, 
the ribs erect and distant, about fifteen on a normal shell, thus agree- 
ing with the fossil suhrohorata Tate-^ which was separated on account 
of its fewer ribs, naim'ly fifteen, the comparison being made with a 
more closely ribbed form like that from Twofold Bay; the fossil, how- 
ever, differs in the pi'olongation of the posterior side. The Twofold 
Bay shell differs more from Iht* southern recent shell than that does 
from the fossil, being less triangular, more closely ribbed, twenty ribs 
being easily counted in a shell of the same size, the posterior edge 
still less angulate, and the ribs less erect. This form extends up to 
Sydney. From the Ulladulla boulder trawled in 74 fathoms, a 
few d^ad valv(\s, apparently representing a deeper water form, were 
obtained; these were proportionately still broader and more closely 
ribbed. 

The names suggested at present read: — 

riacamrn Philippi, Southern Tasmania. 

= rohoratum Hanley-”, same locality. 

phwiditm malmen subsp. nov., New South Wales. 
[placid urn] mhrohoratuni Tate, fossil. 


Emarginula curvamen sp. nov. 

(Plate xlii, figs. 10, 11.) 

Shell elevated, round-backed, apex incurved, projecting beyond 
the edge of the base, anterior slope very convex, posterior slope almost 
perpendicular. Colour cream. 

Slit long, about one-fourth the length of anterior slope, furrow 
a channel showing distant growth bridges, tlui edges a little uneven. 
S(nilpture consisting ot about twenty primary ribs, with about an 
equal number of subordinate ones crossed by twenty to forty con- 
centric ridges, forming indistinct nodulation at points of intersection 
and shallow pits at intervals. 

Length 8.5; breadth 5.5; height 4 mm. 

Prom 128 fathoms, twenty miles east of Maria Island, Tasmania. 

This distinct species needs no comparison with any described 
form. 


-7 Tate — Trans. Hoy. 8oc. fSouth Austr., ix, 188(5 (Mch., 1887), p. 157, pi. 
xiv, fig. 17. 

28 Hanley — Proc. Zool. Soc., (Lond.), 3844 (Feb., 1845), p. 161; Recent 
Shells, 1856, p. 361, pi. 16, sp. 25. 
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KmARGINUI^A AMITANA Sp. nOV. 

i Plato xlii, %s. 12, 12.) 

Shell depressed, ai)ex posterior, at al)oiit posterior iouilh, in- 
curved, anterior slope convex, posterior slope a little concave, steep. 
Colour very indefinite, j^reeny white alive, chalky white as dead shells. 
Slit very lon.^, about one-third the lenjj:th of! anterior slope, furrow a 
canal, marked with ri'^^ular rather distant ^^rowth bridjres. Sculpture 
consisting? of about lifty strong evenly spaced radials, crossed by about 
twenty concentric ridges, forming? indistinct nodules, the interspaces 
appearing as pits. Tlie sculpture becomes bolder with aj?e, the juvenile 
shell beinj?' comparatively weakly engraved. 

Length 11.5 ; breadtli 7.5 ; height 4 mm. 

Off Ulladulla, 74 fathoms; two live specimens living on boulder, 
the edges of the shell being, in consecpu'iice, uneven. Though the figure 
may suggest K, hajulu lledley--’, it is no close relation, as this si)ecies 
is referable to Emarpinula^ while E, hajiila, judging from the muscle 
scars, is a species of EmanjiucllaJ^^, a conclusion also ari’ived at by 
ITedley sin(‘e the publication of his cheek-list. On the boulder was 
also living another Emarginula, which I cannot separate from E. 
hedlvyi Thiele'”, though a series might show variation from that 
littoral species. A fossil relation of this species appears to be 
Eiiturginula tramcnna I'cnison-Woods"*- from Table Cape, which may 
be intermediate b(*tween E, Candida A. Adams"'^ and E, hedlcyi Thiele. 

Naricava angasi a. Adams ami Anyas. 

Adeo7'J)is anyasiy A. Adams and Angas, Proc. Zool. Soc. (l^ond.), 1863 

(1864),‘p. 424, pi. 37, tig's. 11, 12. 

Naricava anyasi lledley, Proc. Linn. Hoc., N.S.VV., xxxviii, lbl3, 

(Nov. 5), p. 294. 

When Hedley ])roposc*d the genus Narivava at the plac{* (pioted, 
he referr(‘d it to the neighbourhood of Vanikoro, and later ])laced it 
in the ramily Merriidae {Mvrrki -Vanikaro) ^ but did not describe 
the operculum, nor have 1 seen any description. 

A live specimen, picked from the boulder trawled off Ulladulla 
in 75 fathoms, shows the operculum to be thin, horny, paucispiral, like 
that of Uher {—roHniccs olim), and not lik(‘ that of Mcrria. 1 have 
described a similar operculum for Koroinnw'^, which may thus prove 
closely allied. 

IlctUey — Proc. Linn. Soc. N.S.W., xxxviii, 1913, p. 27(1. 

^opitshry — Alan. Conch., xii, 3891, pj). 249, 2G9. 

3' Thiolo — Conch, (tal)., B. ii, Abth. 4a, 1915, p. 81, pi. ix, tigs. 27, 28. 

aa Tcnison Woods — Proc. Boy. Soc. Tasm., 1870, (J877), p. 103. 

33 A. Adams — Thcs. Conch., iii, 18(i3, p. 233, pi. 24(5, figs. 45, 4(5. 

s^lredalc — Proc. Malac. Soc., (Loud.), xiii, 1918, p. 31. 



258 


RECORDS OF THE AUSTRALIAN MUSEUM. 


FaUTOR LEORANDl TENTABUNDUS SUbsp. nOV. 

1^"’ added the species to tlie New South Wales fauna hy means 
of dead shells dredged by Jk)y Hell, hut Livingstone and Fletcher, of 
the Australian Museum, collected live specimens in 25-30 fathoms off 
Twofold Bay, which show the northern form to possess much weaker 
sculpture, which is clearly seen on the base. The postnuclear whorls 
also show faint nodiilation, and the sutur(‘s are noticeably, though 
shallowly channeled. On the typical form thirteen cords can be 
counted on the base, with sometimes intercalating lines, the inter- 
stices crossed with tine radial threads. In the present form the base 
is sculf)tured with half a dozen battened ribs near the umbilicus, 
generally followed by a smooth space about the width of three ribs, 
and then three weaker ribs with no distinct radials. Operculum 
typically tioclioid. With the lot was also a typical Fauior comptus 
A. Adams■'’‘^ the type of the genus Fautor^. 

Since my separation of the Trochoid groups I have received 
Thiele’s “llevision des Systems der 'i'roehaeea, ’ ’ (which although titled 
“Lingesandt in JDezember 1921” was apparently published only m 
I'ebruary, 1921 J as a separatum from the Mittheil. Zool. Mus., Berlin, 
Baud XI, pp. 17-71. This revision is based primarily on radular 
characters, and Thiele has pointed out that the European shells 
referred to Cailiosio'HKi, and recently allowed subgeneric rank as 
J ujiibinas, are not related to Callwaioma in the widest sense, but are 
near Cwniharidm, a genus of the Trochoids proper. Thiele places 
Jujubinus as a sub-genus of Caulkaridua, allowing two otlier sub- 
genera Tkalolui and Hankiina, Then Vka^mnotrockus is regarded as 
a section of Caniharidua s. str., Lciopyrga as a section of Bankivia, 
and Alcyna and Odantotrochus as sections of Thaloiia. Throughout 
the essay Thiele’s groups are of unequal value, and most of his sub- 
genera should at once be raised to genera, and many of his sections 
also deserve that value. Jn the present case Lciopyrga is generically 
distinct from Bankiv'ui, while Alcyna is d(‘cidedly not congeneric with 
Tkalotiu. The placing of Fauior next to Thaloiia can be recom- 
mended, as 1 have Mready suggested. 

Ill the subfamily Margaritinae Thiele places Sto'nmteUa, observing 
that the radula proves it to be related to B uchelus, and no relation of 
Btomatia at all. As Btomatella is the oldest g(*neric name the name of 
the subfamily should have been Stomatellinae, and we can use this 
for our series of shells without discussing the relationship of the 
Arctics Margarites at all. Thiele classes Ferriuia^ Danilki, Ewchelus 
with section llcrpelopmna and subgenus TalUrrbis, tSiomaiella with 
section ITyboclielus, and Solariellai=^Machaeroplax. The last named 
may be omitted from our series as 1 have already given some notes on 
this subject. 

35 irodale — Proc. Lina. 8oc. N.S.W., xlix, lUCd, p. eCD. 

3« Tenison -Woods — Proc. Koy. 8oc. Tasm., 1875 (187(5), p. 154. 

37 A. Adams — Proc. Zool., 8oc., (Loud.), 1854 (1855), p. 38. 

38 Iredale — Proc. Linn. Soc. N.S.W., xlix, 1924, p. 230. 
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Tet.eociiilus ROY anus I redale. 

This new species, described'^’' from shallow water, appears in a 
more delicate deep-water form all alon" the continental shelf. I find 
that the Endeavour^ ^ broii^dit in a dead stieeimcn from 80 fathoms 
off Ciabo Island. Livinjz-stone and Fletcher found a couple (d(‘ad) 
off Eden, and I collected a dead shell from the bouldm* trawl(*d in 
75-80 fathoms off Narrabeen ; all these were inhabited by hermit crabs. 
None approach the fossil more closely than lh(‘ orij»’inal lot, hnt, as 
these show variation, the fossils from diffei’ent localities may also 
interj^rade, and a serit's nec(‘ssitatin^ the use of trinomials be seciii'cd. 


Omox MULVEYANA, gen. et sp. nav. 

(Plate xliii, fig. 22.) 

A genus of the (Vmatiida(‘ ( ?), small size, no posterior canal, 
sculpture i)eculiar, variced each half whorl. 

Shell small, (^longately fusoid in shape, spii’c longer than aper- 
ture, apertnri' narrow. 

Colouration jiinkish brown mottled with darker blotch(‘s, the 
varices showing om* or two (*r(‘am bands, the basal half of the last 
whorl paler pink strongly mottled with brown. 

Whorls seven, plus an er(*ct apical smooth two and a half whorls, 
convex, sutures imf)?*(‘ssed, vari(‘es ea<*h half whorl, a litth* iri’egularly 
])lace(l, broad, and distiiudly s(‘en as a conv('x band. Sculjiture con- 
sisting of from twelve to sixteen longitudinal ribs, between each varix 
cut into nodules by weak transverse cords, whi(*h incn'ast* from five 
on tin* second whorl to eleven on tin* penultimate, increasing in num- 
bers on the body w’horl. (k)lumella smooth, (*ontinued as a glaze on 
body whorl, anteriorly ])roduced angularly. Mouth ohrnpiely oval, 
anterior canal short, open, no trace of posterior canal, outer li]) 
thickened internally, not toothed, edge thin. 

lA'ngth of ty])e 85; breadth 15; aperture Ki x 5 mm. Paratype 
(apical whorls missing), 85 x Ki mm. 

From block trawled in 74 fathoms off III lad nil a. 

This tine new^ species is named after Mr. C. W. Mulvey, as it was 
through his enthusiasm that the shells WH*re secured. 

Iredalc- Proc. Lhiii. Soc. N.S.W., xlix, 1924, p. 2()4. 



260 


RKCOKDS OF TUK AUSTRALIAN MUSEUM. 


Relations, — The or ^rroiips of which this is one of th(* finest 

iTienihers, may later prove of immense value to palaeontologists, as 
many species have been (h‘s(*rihe(l by Tate, iimler llie ^eiiiis E pidromus, 
from various fossil deposits, and now th(»y ai’e commonly turning up 
on the (‘ontinental shelf. At present Fusus Imizivri Ant.»‘as Fnsus 
bednalli Brazier^\ Fusus mrsfaycmr Tredale^", and Fiisns srhojitcDiiois 
May'^*, are known, but two or three* other sjieeies are in the Aus- 
tralian Museum collection, and a form of tin* last named was obtained 
from the boulder trawled off Narrabeen in Tfi-cSO fathoms, but only 
one dead slu’Il was secured. The presemt speeders n(*<‘ds comparison 
with Fpidroin us ierturatus Tate'^h a fossil from Muddy (V(‘(‘k. The* 
apex of Fusus mesiayrrae, conpiared w’ith that of F. schouianirus, was 
fi^'ur(‘d by May, wlum In* int rodu(*,ed the* latter s]>e(*i(‘s. As above noted 
a similar small form r(‘aches as far north as Narraheem in the saint* 
depth, but from 100-200 fathoms off (labt) Island many spt'cimens 
of a form allit'd to schuuianicus, yet almost as lai'iie as hh stuyrrur, 
were trawh'd and Ihesi* may be named Fusus {s(‘]ifnffuu'icus) con- 
ierminufs nov. (k)m])an‘d with F. mcsiinjcrav this form is hroadt'r, the 
sculpture is coarst*!*, tin* varices more pronount'ed, and tlu* afiex 
eom])arativ(‘ly smaller. ('Ontrasted with F. schouia niriis it is uui(*h 
larger, sculpture mort* dtdicately marked, tin* sh(‘ll thinner, and the 
aj)ex more strongly studptured. Variation in si/e and sha[>e art* st*en 
in all three forms. 

Fusus bedmdli was described as Fpidnnuus beduaUi by Bra/ier 
from (luichen Bay, South Australia, and the Nt‘vv South Wakvs sht*!! so 
identified is much smaller, smoother, narrower, and is ])i*obably 
specifically distint't, but until more mati*rial is availahlt*. it may bt* 
classed as a subspecies with the new nauK* Fusus IxdiudU roluficus. 
A near fossil ally is PJpidrounts h’])fosJ,'rlrs Tate'’* frtuu tin* lower 
beds at Muddy (h’eek, while Fisanm icuulcosiaia Ten ison- Woods'*'* 
should be compared with "Shxy's, sc h<x(1 a nw us and coni enuiuus abovt*. 

ft will bt> uott‘d that 1 am here distmssiiuj: Fxisus in (*onnection 
with the ^enus Obex, which 1 havt* [)la(*t*tl in the family ( -yrnatiidat* 
( ?), although Fusus has been shown to beloni»‘ to a ditfert'ut family, 
Fusidae. My reason tor dt)in«;- this is to attract attention to the 
relationship of the fossils, which have nev(‘r be(*n carefully criti('is(*d. 
The apex of Obex and some of the fossils, for exam])l(* Fj, icxiuraius 
Tate, is of a different kind, and needs sei’ious ('onsideration. 1'h(‘re is 
grenerally an eccentric twisting in the larger species of Fusus, as 
brazieri An^a^s, which is not seen at pres<*nt in Obex, 

40 Aiif^as — Proc. Zool. So(».., (Loiul.), 181)0, }». 4(», pi. ii, 3. 

41 P>rn/i(T — Proc. Liim. Soe. N.S.W., i, ISTT), p. (>. 

4-‘Iredal(' — Trans. New Zeal. Inst., xlvii, 1011 (lOIT)), ]>. 4e)(). 

4:JMay — lU’oc. Roy. Soc. Tasm., 1010, j). 3S0, jvl. 11, 14. 

4^ Tate — Trans. Hoy. Soc. S.A,, \, 1887, ]». IIC), pi. vi, 10. 

4r. Tate—//Jid., }). 1120, pi. iv, lijr. 10. 

4« Ten iso 11 -Woods — Proc. Linn. Soc. N.S.W., iii, 1878, p. 2124, j)l. xxi, tig. C. 
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Cymatiijm wATEiuioiisBJi A. AdwHis and A^igas. 

Triton UHitcrhotLsoi, A. Adams and An^as, Proc. Zool. Sou. (Loud.), 
18 (>r), p. IJf). l*ori LiiicoJn, Australia. 

A shell rciVrahle to this species was found anioii" a larji^e series 
of shells, trawl(‘d oil' 'J’wofold liay in thiity falhoms, wiheh Mr. 
Miilvey allowed to lie (*xamiii(‘d. This is the first record of the species 
from New Soiilli Wales. 


Beryls M A waitei lledicy 

111 the lot just mentioned above half a dozen sxieeimens of this 
s[)eeies inhabited by hermit crabs, some from shallower water, 
some from deeiier water, showed benthal variation exactly as 
sn.uLi^ested recently. A shore shell, stout, Inavy, measured 120 mm. 
in leimlli and bl mm. in breadth, the aperture and canal measuring* 
70 mm. A specimen From thirty fathoms was jiale orangi' coloured, 
light(‘r, mouth not iiiiich strengthened, lining weak, 125 mm. long by 
(if mm. broad, the a])ei‘tnre and canal m(‘asuring 80 mm. A deep 
water shell From 00-70 Fathoms was delicate, inire whit(‘, outer lij) 
thin, not lined internally, not much glaze on inner li]), 148 mm. long 
bl mm. broad, tin* a[)(‘rtur<‘ and canal meaNiiring 00 mm. This last 
was obviously a tyjiieai Fusion waitei^'", which im‘asured 150 mm. x 
bO mm., the ribbing also agreeing in charaeti'r, extending on the 
whorls, wher(‘as with the shallow vvatei* Forms it was more restrieti'd 
to the shoidders. 

A corrected nomeuelatun* would thereFor(‘ r(‘ad: — 

Hcriflama grandis tlray. Tasmania. 

lU'rifJs)na [grandis) hri/ida nov. 0(f Twofold Bay, shallow 
water. 

Hcrglsina [grandis) wwifci lledley. Otf New' South Wales 
coast, deejier w'ater, 50-80 fathoms. 


Pasciolakia jJAKERi GalUff ami Galmel 

Fasciola ria aastralasia Perry var. hakeri (latliff and (labri(‘l, Vic- 
torian Naturalist, xxix, 1912, p. 47, jil. xiii, tigs. 2, 4 (lettered 

In tin* same lot, Avas a large sei-ies oF this s])eeies accompanied 
by a single typical F. a. coronnta as understood in New South Wales: 
these are of great importance as they definiti'ly establish the .specific 


4T Jmlnle — TVof. Liim. Sot*. N.S.W., xlix, 1924, ]>. 207. 
48 lletllt'y — Mom. Austr. Mus., iv, 1903, j). 373, pi. 37. 
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distinction from the recent coronaia, but they undoubtedly are closely 
related to the fossil Fasciolaria decipicns of Tate^*^, who, when describ- 
ing this species from the “Lower beds at Muddy (^reek; gastropod- 
bed at the River Murray tlitfs; Table Cajie . . observed : “Each 

locality has its own racial vai*ie1y, and it may be desirable, when full(*r 
material is at hand, to apply distinctive names to each.’’ Fasciolaria 
[decipiens] haheri (jlatliiT and Clabriel would succinctly indicMe the 
relationship of the recent form. 

Fax gen. nov. 

(Plate xliii, figs. 19, 21.) 

1 ])roposc this generic name for the shell lledley introduced as 
Phos tabidiis^^, but later transferred to Futhria''\ !•*“ have recently 
discussed the varied sp(‘cies referred to the genus Euthrm in connec- 
tion with Cooke's^" illustration of the radular features. The present 
species was brought liack by Living’stone and Fletcher from 29-46 
fathoms off Twofold Bay (pi. xliii, fig. 19) and was not at first deter- 
mined as it was unlike a Futliria. I found in the Australian ]\ruseum 
collection a young live specimen from 27 miles south and east of 
Cape Everard in 90-150 fathoms that contained the operculum, wliich 
is oval, horny, nucleus apical. 

Apparently an allied species is Tenison-AVoods’ Cominclla tenui- 
cosiata^*, which is i)lacod under Futliria by May"’*’, and whi(*h may be 
transfei'red to Fa.r. From 100 fathoms off Cape iMllar, Tasmania, a 
beautiful deep water shell was recorded by lledley and May as tenui- 
costata, which should certainly be distinguished as Fax (fe7iuicostata) 
couspicienda nov. (PI. xliii, fig. 21), This is longer, narrower, much 
more finely sculptured, lacking the strong longitudinal costae, and of 
more delicate texture and beautifully coloured, being pale cream 
mark(‘d with square spots of orange. The fossil Phos cominelloides 
Tate^*’ should be (arefully compared with this. The other species 
placed under Euihria by May, Fiphonalia clarhci Tcnison-Woods’"’^ 
has more resemblance to the Neozelanic Euihria, but still differs, so 
that I propose to retain the association by introducing the new generic 
name Tasmeuthria, naming F. clarlei as type. 


40 Tate— Trails. Roy. Soc. R.A., x, 1887 (1888), p. IfiO, pi. viii, fig. 1. 
ooTTodley — Proe. Ijiini. Soe. N.S.W., xxix, 1904, p. 191, })]. 8, fig. 8. 
r>i lledley— (aieck-list Mar. F.auiia, N.S.W., 1918, Moll. p. M 87 (Jonrii. Roy. 
Soc. N.S.W., li, suppl.). 

JredaJc — Proc. Malac*. Soc. (Load.), xiii, 1918, pp. 33-34. 

8 Cooke — Proe. Malac. Soc. (Loud.), xii, 1917, pp. 232-235. 

54 Tenison-W’^oods — Proc. R-oy. Soc. Ta*siii., 1870 (1877), p. 135. 
r,5 May— Check-list M(dl. Tasm., 1921, p. 81. 

86 Tate — Trans. Roy. Soc. South Austr., x, 1887 (1888), p. 167, pi. iv, f. 11. 

87 Teuison- Woods — Proc. Roy. Soe. Tasm., 1875 (1870), p. 6. 
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Fwmily CANCBLLAlillDAE. 

A beautiful new si)eeies, secured hy Roy l>e]l, was left uniianied 
in my essay, as there wei*e so many compiieatiojis. Sonic more sjieci- 
mens referable to this family necessitate an attempt (whi(!h I find 
Hedley bad intended to make) to unravel the taii^ie. Bii*stly, it is 
doubtful if any true (Uinvcllwria apjiears in tliis fauna, but the name 
may be used in the wide sense pending- furth(*r research. A^ain, 
species of varied aspect are numerous in the fossil beds. Then, the 
Trigonostoma series is easily reco^inisable at siji:ht, and Admete does 
not occur in any sense in Australian waters. 

The sjiecies on Iledley’s New South Wales list when reor^^anised 
would be: — 

80.1 and 803 Trigonosloniu, nnnnhun. 1 redale. 

802 (\jnceUaria undidaia Sowerby. 

805 (Unircllaria scohiita lledley. 

805A (^aiiccUaria purptirifarum Kuster. 

804 Microsviliia cxigna Smith. 

804 A Microsvcltuf rccrssa T red ale. 

806 Pvpta strict a lledley, 
and some more s|)eci(‘s to be added. 

(iC)U(s Tkkjonostoma JiUvinvilk. 

Trigonostonia lllaiiiville, Manuel dc Malac., 2nd edition, 1827, p. 652. 

Type by monolyjiy and tautonymy Dclphinula trigotwstotna. 

I have not noted the ref*ord of a second edition of Hlainville’s 
work, but at jMarseiiles 1 liouuht a copy of the tirst issue in its orij^nnal 
boards, which was completed at p. 648. In tin* usual copies of this 
second edition, “Nou\elle additions et Corrections aux (h‘nera” 
occupy p. 641)-()64. These be^in with the words, ‘Me comprendrai sous 
ce nKmie titre un c(‘rtain nombre (robservations iiouvtdles, (|ui me 
sont parv(‘niies d(*puis la publication du Manuel de Malacolojxic.^^ 
On p. 653, Octobre 1826 is(juoted, and on !>. 654 the i^enera Wcstcrnia 
and (jlerrisia of Quoy and Oaimard mentioned, which are commonly 
quoted as of Kan.ij's “Manuel Mollusijues,” ]). 136, iMay, 1826. 

TrKK)NOSTOMA VlNNUliUM sp. HOC. 

( PI. xliii, fi<r. 18.) 

Shell small, solid, oval fusiform, minutely }>erforate, mouth prac- 
tically free. Colour creamy fawn, banded with reddish brown, the 
bands noticeable on the outer lip. 

Apical whoi’ls, one and a half, smooth, the succeedin^^ five whorls 
with stout, elevated, somewhat rounded ribs, twelve on the penultimate 
whorl crossed by six threads, the shoulder concave, ribs higher than 
suture, slanting forwards. 
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Umbilicus small, narrow, edjiced with rib, lined internally. 
Mouth trianuiilar ; colum(‘lla three plaited, tlie anterior smallest, the 
posterior plait lar^^est; a divStiiiet jilaze eross(*s body wJiorl to posterior 
auKle of outer lip. Outer lip thick, Ixwelled internally, with ten to 
fifteen lines insid(‘, a posterior angular jiodiile ])resent. 

Type: Lenj^th 12 . 0 ; breadtli 7 nim.; aperture about half len^dh of 
shell. 

From Twofold Ihny, 25 fathoms (Roy Hell). 

Also in the Austi’aliaii Museum from 25-20 fathoms off Nora 
Head, New South Wales, and 22-56 fathoms off Ihdany Heads, New 
Soutli Wah‘s, both colle(*ted by McNeill and Ijivinj^stone. Also from 
Oreen I*oint, Watson’s Hay, Port Jackson, collected l)y J. Brazier 
in 1872. Ai)parently this lattcu* was recorded by An^as*'^ as Caned- 
larkt anlifjHaia Hinds, to which it is related oidy ^enerically ; it seems 
also to be the species Aii^as included as CaHccllarla cosiifcra Sow. 
var., to which it ])ears some resemblance. 

ChVNCEIiLz\RlA lUTRPUmFOHMJ.S /i Ustor, 

(ITate xliii, fig*. 24.) 

(UinccUaria pitrpurifonnis Kuster, (.kxpiilhvs Vivants, Canal, ii, 1841, 
p. 27, pi. 7, %. 4, from unknown locality. R(‘eve, Conch. Icon., 
X, Ih'c., 185(.), ])1. xvi, fig. 7(), hab. unkjiown. 

Vancdlarm tastnanwa Ten ison- Woods, ih*oc. Roy. Soc. Tasm., 1875 
(1876), p. 150. King Island. 

Canvvllarki HKiccoyi Pritchard and Catlilf, Proc. Jiloy. Soc., Viet., 
xi, u.s. 1800, p. 182, pi. XX, lig. 6. Western Port, Victoria. 

In geinu’al form a specimen secured by Livingstone and Fletcher in 
25-20 fathoms off Kden agrees with this spt*cies, and is a new record 
for the State. As the shell is more elongate and is weakly lojigitudi- 
nally ribbed throughout, about eighteen ribs on the penultimate and 
body whorls, it may r(*present a distinct six'cies, but at the present 
time it sereins best to name it as a subspeci(‘s only, ('atu^ellariu pur- 
purl [or mis aujcifer, subsj). nov. 

While dealing witli Canccrllarki, another eoj*ri*ction may be made. 
May illustrates CamxUariu laevipata Sowej*by, which also occurs in 
Victoria. Kuster''*^ has ligured (kinceUaria lartcd Deshayes, from the 
type, noting that Sowerby‘^^^ has since named the same species laevigata, 
which is correct, so that Cancellaria lactea Deshayes'^' must disj)lace 
C. laevigata* 

Gf' Augas — Proc. Zool. Soc. (Loiitl.), 1877, j). ISO. 

Kuster — Coquillcs Vivants, (’anal, ii, 1841, p. 30, pi, vi, lig. 4. Loc. 
unknown. 

tn) Sowerby— Cbncli. lllus., 1841, p. 3, pi. 11, fig. 24. 

Deshayes — Kncyc. Meth., iii, 1832, j). 180. (The first 180, as there arc 
two sets of pp. 1-250.) 
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MjCKosvKi/riA RECESSA (jcn. ft sp. nor. 

(Plate xliii, tii^. Ki.) 

I propose llie ^emis ^livronvHtia lor the j^roTij) of small speeies, 
naminjz’ llie prese nt one as type, hni wlileh would inednde (^ancrllaria 
e.ngn(i KSniith, and some fossil speeies like (\ micra Tate*, but not (\ 
scobina lied ley. 

Shell very small, elon. lately e)val, semieanalieulate, im])erfe)ra1e 
spire* lenj.ue*!* than a])ertnre‘, whe)rls she)uldere‘el. (\)loiir dead l)re)wnish. 
Af)ie‘al when'ls larijc, one* and half, sme)e)th, adult wheerls fe)Ui', 
e)rnamenle'el with te‘n slantiiiir le)n<»itudinal ribs, e'levated anel a little 
re)undeel formiiiu' a strong' sheeulder; transverse eeerds eross the shell, 
two on the ])e‘iudtimate, anel one* on the* she)uld(‘r, five, semietimes six, 
em the* heeely vvlu)?*!. A she)rt, shalie)W, anterieer e*anal nia.y he note‘d, 
the ee)lumella twe) plaiteel, the* antei*ie)r e>ne larger. An iimhilieal chink 
som('time‘s se‘en in the adult, numewems striae* rare'ly a]>pe*arinu’ on the 
base of the* heeely whorl, anel hetwe*en the* ee)]‘ds. The* outer li}) sharp, 
hut the he^avy i*ih he'hind some*time»s e)bseuire*s this. 

Le'imth (5; hreadth 8.5 tuiu. 

()d‘ P>ate*man’s Pay, 75 fathe)ms. 

Near (\ cx'kihh Smith”- anel (\ inicra Tate‘”'\ Init neh iele*ntie*al 
with e‘ither. 

The* e*e)nfusie)n with 1 ‘euarel tee the‘se small sp('e*ie‘s re*ejuires eliseus- 
sieen. Smith first ele’se*i*il)e‘d (\ (’xigim freeni the* ne)te>i’ie)us “ (.Mialh'imer " 
statie)?] Kill), 410 fathenns e)ff Sydne*y, (i mm. x 8 mm., with eene 
eolume*lla fe)lel. Il(*ell(*y and Pe*lterd the*n aelele*ei (hinvvUaria srohl , 
a, i‘atlie*r laruer fine* sj)e*(*ie*s, hut later, af1e‘r examininn’ a e*e)lle*e‘tie)n 
fre)m SO iathenns eetV Narral)e*(*n. lle*elle*y re*u‘arele*el senne* small she*lls 
as ee)nspee'ilie with his (\ scohnia, anel the*]) still later e)))serve^d ‘'I have* 
e'e)ni|)are*el a?) e‘xam|)h‘ e)f (\ scobina frenii SO fathenns e)ff Naiu’aheen 
will) the ty])e* e)f (\ nuvra Tate*. The fe)ssil hi)s n)e))v and fine*)* s])irals, 
hut we*ake*r )*aelials. In size, shaj)e, and e)the*r re*spe(*ts the* she'lls a)‘e* 
ielentie*al, ” a))el tl)e*i*t‘fe))*e' i’e*eluee*d })is scobina te) a varie*ly e)f niicra. 

The*)), thi*e)i)i!‘h aeee[)ta))ee of senm* i))ee)r)-(*e‘t ^*e*ne)*ic loe*ation, he 
de*scrihe*el A(hncia stncl(i*''\ and in his ehee‘k-list ph)e*e‘ei his scobina 
under the .i’e*))us Adniclc. The two speeie*s he)*e‘ ne)ted are* ahenet as 
unlike the* ne)rthe)’n type of Adwdc as any shell eeeuld he, and aln)e)st 
et*rtainly de: ne)t belong e*veii te) the sanee fa)i)ily. 

62 8niith — J’roe. Zoe)!. 8oc. (Loiui.), 1891, p. 4.'t9, pi. xxxiv, 11. 

66 Tate* — Trans. Ke)v. Soe*. S.A., xi, 1889, p. 158, pi. x, fl^. 8. 

64jlo(lh‘y and Pettenl — lice. Austr. Mua., vi., 190(», p. 222, ])1. H8, 12. 

Ho(]l(*y — Rec. Austr. Mus., vi., 1907, p. .*500. 

6r. llcclloy — lire. Austr. Mus., vi., 1907, p. 295, pi. 54, fig. 10. 
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The present small species from off Bateman ^s Bay, 75 fathoms, 
caused me to examine the sh(‘lls above mentioned, and as sugprested, I 
re^wd CancfUarid scohi^m us referable to CanccUaria (sensu lato), 
r determine the Nurrabeen shells as distinct in every way, much nearer 
e:ri(jm., but not eojis])eeitic with Tate^s micra, which has seven spirals 
on the penultimate whorl. Tii tlie Australian Museum are many sets; 
from HO fathoms otT (Jabo Island; from 65 fathoms, 20 miles east of 
Babel Island; 80 fathoms off Narrabeen; and a dead fragment (prob- 
ably washed down) from 800 fathoms oil* Sydney. 

The s])eeies, named by Tledl(‘y Adwrte stricia, is so unlike the 
type ot‘ Adnicte as to need little com})arison, but as j*emarked at the 
time is not unlike the fossil (UinccUarhv turriculaia Tate'*'*^. I propose 
for the recent species the ^enus Pcptu and provisionally leave it in 
this family. 


Fa mihj T1 TRB ITE LLTD A E . 

I hav(‘ written at sonn^ length about imMiibers of this family in my 
essay on Boy Bell’s Twofold Bay slu'lls, but already thei’e is mueli 
to add. When Tate’^‘ dealt with the fossil sj)eei(‘s he bej^an with 
“from the j^reat variability in form and s(*ulptur(‘ of the majority of 
our fossil speei(‘s of this ,i»enus, one is temj>t(*d to eonelude that no 
satisfactory |)osition ean be talnm up anywlnu’e betw(‘(‘n tin' extrem(‘s 
re^ardinjr the whole ^nmns as an enormous proteaji sp(‘(*ies, or dt‘s(n*ib- 
in^ nearly every colony as a se[)arat(‘ sp(*cies.” Fortunately Ave are 
able by means of study of recent slndls to find out the charaet(‘rs of 
the opercnluni and radnla that are of A^alue, and then asso(*iale thes(‘ 
with shell features, thus preparing- a ^ood basis for work upon the 
fossils. The ‘genera (tazamcda and (Udixinpira have been differen- 
tiated*’’”, and it is now possible* that Idaiijcol pus may be recouriisable, 
and also other ^^ron])s, as T ])ro])os(‘ (UcuiMud pus for Lamarck s Turri- 
tflla avstraJiV'-'. Frcnn 8-15 fathoms olT (labo Island, Victoria, Koy 
Bell sent a series of Turrifrlla which w(*r<‘ (piit(‘ diifert‘nt from any 
received from N(*w South AVales. They w(*r(* obviously a recoj^nisabh* 
A^ariant of Turrifclla australis Lamarck, with the nodnlin^‘ missinii:. 
The apex was small, there AA^as only a shalloAV sinus, not d(‘ep like that 
of Colpospira or Plat pool pus: tlie Avhole facies of the shell Avas dis- 
tinct, and the openMilnm was si!n])Ie, concave exteriorly, horny and 
midtispiral. Tate has described TurriicUa papoduhd^ from the 
Miocene of the Cipiisland Lakes, not uncommon, which he stated “has 
some affinity with T. (jranulifer Tenison-Woods^*, which is, hoAvever, 

on Tate — Trans. Hoy. Hoe. Honib Austr., xi, 1889, p. 150, ]>!. x, fijr. 14. 

07 Tate — Trans. Roy. Hoe. South Austr., xvi, 1893, p. 334. 

o« Iredale — Proe. Linn. Soc. N.S.W., xlix, 1924, j). 247. 

00 Lainarek — Hist. Anini. s. Vertel)., vii, 1822, p. ,59. 

70 Tate— Trans. Roy. Hoe. Sonth Aiistr., xvi, 1893, p. 33(), pi. viii, fig. 10. 

71 Tenison- Woods — Proc. Roy. Hoc. Tasni., J875 (1876), p. 142. 
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conspicuously different by its granulated keels/ ^ Tiu'ritella war- 
hiirtoni Tate^^, from the Eocene of Table Cape, common, is more 
distantly related. The recent shell here noted shows subobsolete nodu- 
lation on the early whorl, otherwise there appears to be no difference 
from the fossil pagodula. It is to be remarked that the recent shell 
is living in the same locality as the fossil, a factor noted in other 
cases of Kalimnan fossils. A few dead shells and fragments from off 
Port Kembla, 75 to 63 fathoms, were left unnamed when Hedhy 
reported upon the “Thetis'’ material, and later they have been re- 
garded as aasfrali^ Lam., but as no fresh material turned up this 
species was not included in the New South Wales list. These frag- 
ments appear to be related to the smooth form here discussed, not 
to the nodulose (jranuUfer form which is figured by May^** as australis 
Lam. I propose to name the Cabo Island form Ctrnocolpus australis 
diffidens subsp. nov. (Plate xliii, fig. 17.) 


Turiutella soPiJiAE Brazwr. 

(Plate xliii, fig. 23.) 

Turritella incha Ten.- Woods, Proe. Linn Soc., N.S.W., ii, 1878, p. 
262. Not T. iucisa Reeve, Conch, Icon., v, 1849, Turritella, pi. 
xi, fig. 63. 

TurriiclUi sophiar Bi*azier, Proe. Linn. Soc., N.S.W., viii, 1883, p. 
227; new name for T. iucisa Ten. -Woods, lledley, Mem. Austr. 
Aiistr. i\lus., iv, 1903, ]). 348. lledley. Check-list Marine Fauna 
N.S.AY., 1918, IMoll. p, M 59 ( Journ. Roy. Soc. N.S.W. li, suppl.). 

The type of this sp(‘cies, preserved in the Australian Museum, has 
been carefully examined and proves to be a young specimen of T. 
siniiata Reeve^^; the shell recorded by Ma,y''\ under the name T. sophuie 
is not the same, and seems like C. guiUeauuiei Iredale^®. 


Glyptozaria opuIuENTa Hedley. 

Turritella opulenta lledley, Rec. Austr. Mus., vi, 1902, p. 292, pi. 
liv, fig. 4. 

Common and widely distributed over our continental shelf. 
Hedley observed “The sculpture is subject to considerable variation; 
in some examples the spiral sculpture is less, and the radial more 
pronounced than in the individual figured,” which measured 6x2 
mm. 

72 Tate — Trans. Eoy. Soc. South Austr., xvi, 1893, p. 337, pi. viii, fig. 2. 

73 May — Illustr. Index Tasm. Shells, 1923, i>l. xxviii, fig. 3. 

74 Reeve — Conch. Icon, v, 1849, pi. xi, f. 62. 

75 May — Proe. Eoy. Soc. Tasm., 1915, p. 78; Cheek-list Moll. Tasm., 1921, 
p. 61; Illustr. Index Tasm. Shtdls, 1923, pi. xxviii, fig. 11. 

76 Iredalc — Proe. Linn. Soc. N.S.W., xlix, 1924, p. 248. 
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A specimen occurred in the material from 75 fathoms off Narra- 
been, and I note that the fossil representative, very little chan<?ed, is 
Turrit ella transenna 'I'enison-Woods^^ from Muddy Creek, measuring 
8.5 X 3 mm. 

Tate transferred this species to Mathilda, but that location seems 
as unsatisfactory as Turritella, so that Ghfpfozaria may for the present 
remain in the Turritellidae. 


Tehkbra i.ATTRETANAE Tcuisan-Woods. 

Koy Bell dredged two magnificent live specimens in 25 fathoms 
in Twofold Bay ; they were at first regarded as new, but later recog- 
nised as a variant of this species"^, judging from Iledley s figure"^. 
The two shells wer(* iiin(*h broader and showed a pronounced post- 
sutural collar and incised line; one, fully adult with mouth free and 
apical whorls missing, measured 48 x 11 with fifteen whorls ; the other 
younger, beautifully perfect and well colour(*d, had thirteen adult 
whorls, and one and a half smooth apical whorls, in a length of 40 x 
9.5 mm., the mouth immature; the s(*ulpture below the collar consists 
of mark(‘d longitudinal growtli striae and tine transv(‘rse scratching. 
Another specimen received from the same locality agrees in detail, 
measuring 31 x 8 mm. for eleven whorls and one and a half apical 
whorls. 

Iledley ’s figure showed a very narrow shell with no postsutural 
collar and measured 41 x 7 for si.xteen whorls. This was dredged in 
300 fathoms off Sydney, and as it is obviously distinct I here name 
it Tcrchra {laurctanae) tahi/ica nov. Tate's type measured 20 x 6.5 
mm. In tin’ Australian Museum colleiffion is aiiotlier sj)ecinien from 
off Babel Island, 59-80 fathoms, which nn’asures 45 x 8.5 mm. for 
fifteen whorls and apicai one and a luilf ; this shows a narrow indistinct 
postsutural collar with no line. With this might be contrasted 
Terehra siuiplex Tenison-Woods*'**, from Table Cape, with no in- 
frasutural groove, though anterior whorls show a faint depression in 
the f)osterior third. A more distant relation ai)pears to be Terehra 
platyspira Tate'^’, later figured"- from the lower beds at Muddy Creek, 
very narrow and collared. 


77 Teuisoii- Woods — Proc. Linn. Soc. N.S.W., iii, 1879, j). 234, pi. 20, fig. 8. 

78 Tenison-Woods — Proc. Linn. 8oe. N.8.W., ii, 1877 (1878), p. 262. 

7 '.> Iledley and Petterd — Rec. Austr. Mus., vi, 1906, p. 222, pi. xxxvii, fig. 9. 
80 Tenison-Woods — Proc. Roy. Hoc. Tasm., 1875, p. 2, tab. fig. 1. 

Tate — Southern Science Record, Jan., 1886, p. 6. 

Tate — Trans. Roy. Soc. South Austr., xi, 1888 (1889), p. 159, pi. viii, fig. 12. 
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Scaphander illecebrosus sp. nm. 

(Plate xlii, fig. 14.) 

Shell oval, rather solid, creamy white, transversely punctate 
throughout, apex imperforate. Spire concealed, so that only the last 
whorl is visible. Sculpture consists of rows of oval pits set con- 
centrically, the pits of the same size in the row but with some rows 
of smaller pits. Aperture very large, outer lip a little sinuous 
posteriorly, produced medially, and well rounded basally. Inner lip 
as a heavy glaze across the body whorl. Columella nearly straight, 
imperforate. 

Length 12.5; breadth 9 mm. From 20 miles east of Label Island, 
65 fathoms. 

Resembles S. mundus AVatson*^® from 800 fathoms olf the Aru 
Islands, but the sculpture is different. The figure of S. tatei Coss- 
mann^^, an Eocene fossil, som(‘what resembles this, but Cossmann 
wrote ‘‘spire largement ])erforec an sommet,’^ wdiich efiVctnally 
separates it. This is the first species from the continental shelf to be 
referred to Scaphander, and the animal will probably show easily 
recognised differences from the northern type. 

Obrttssa bracteata gen. et sp. noc. 

(Plate xlii, fig. 15.) 

A genus of the Acteonidae (?). 

Shell small, thin, oval, aperture about two-thirds the length of 
the shell, white, })erf orate, marked posterior gutter, shouldered. 

The anastrophic apex is smooth, .showing no varix, succeeded by 
four adult whorls; the sculpture on these whorls consists of delicate 
upstanding ridges, the interstices delicately latticed with fine longi- 
tudinal threads; six ridges on the penultimate whorl, the concave 
shoulder only bearing the growth lines of the posterior sinus. 

The narrow j)erforation penetrates to the apex; columella curved; 
a shallow, scarcely })erceptible, anterior canal may be noted, then the 
inner lij) crosses the body whorl as a distinct glaze and meets the outer 
lip, which projects suddenly forward, forrtiing a deep fairly wdde 
gutter, then after a forward sweep recedes to make tlie anterior 
cliannel. Length 5; breadth 3.5 mm. 

Prom 75-80 fathoms off Narrabeen; a similar specimen from 65 
fathoms, 20 miles east of Babel Island, so that it ranges over the 
whole extent of the continental shelf. 

S3 Watson — Challenger Reports, Zool., xv, 188(1, p. 013, pi. xlviii, fig. 2. 

8^ Coss/nann — Trans. Roy. 8oc. »South Austr., xxi, .tuJy, 1897, p. 9, pi. i, 
figs. 34, 35. 
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Stilapex lactarius gen. et sp, nov. 

(Plate xliii, fig. 20.) 

A genus of the Strombifonnidae, globose, vitreous, apex stiliform, 
operculate, probably free living, imperforate. Colour lacteous. The 
apex consists of two or three whorls, succeeded, sometimes irregularly, 
by six adult whorls, which are convex, with sutures well marked, 
slightly shouldered, last whorl about two-thirds the length of the 
shell. Aperture fairly wide, outer lip thin sinuate, columella a little 
thickened and redexed, slightly sinuate posteriorly, inner lip continued 
as a glaze across the body whorl. Operculum thin, horny, paucispiral. 

Length 8; breadth 5 mm. 

Prom 70 fathoms 20 miles east of Babel Island. 

The presence of an operculum and the sinuate outer lip suggest 
that this is a free living form, and (piite distinct from the parasitic 
Stilifer. 

May**"* appears to have figured the present species under the 
name Stilifer hrazieri Angas^^, but the latter siiecies is parasitic and 
altogether a narrowei* shell. 

The plates accompanying this paper were drawn by Miss Joyce K. 
Allan, the map by IMr. T. Hodge Smith. To each I wish to express 
my indebtedness for the valuable and painstaking assistance rendered. 


85 May — Illustr. Tndi'x Tasin. Sludls, 1923, pi. xlv, tig. 24. 

80 Angas — Proc. Zool. Hoe. (Loud.), 1877, p. 173, pi. 20, fig. 12. 



CONTRIBUTIONS TO THE CRANIAL OSTEOLOGY OP THE 

FISHES. 


No. I. 

Tandanm tandanus Mitchell. 

By 

H. Leighton Kesteven, D.Se., M.D., Ch.M. 

INTRODUCTION. 

(Figures 1-5.) 

Though presenting a general similitude throughout the class, the 
skull of the bony fishes is subject to a variety of modifications. These 
modifications affect not only the form but also the number, and there- 
fore the relations one to another of the component bones. 

These modifications have been subjected to analysis from time to 
time incidentally to the description of several isolated forms. Except 
however in text books, where perforce the reviews are brief, no general 
attempt has been made to harmonise the various modifications. 

The Director, Dr. C. Anderson, has kindly placed at my disposal 
a very fine series of lieads of Elasmobranchs and Teleostei. From the 
American Museum of Natural History I have received heads of Amia, 
Acipenser, JjCpidosiem^ and other Teleostei. My thanks are also due 
to Dr. T. L. l^ancroft of Eidsvold, Queensland, for Ceratodus heads. 

With all this mass of material to work upon, it is hoped to present 
a comprehensive review of the piscine crfinium. A series of descriptions 
accompanied by drawings will be offered first. In these descriptions 
comparative notes will be made as brief as possible. The descriptive 
serievs will be followed by a review of tlie whole, and it is towards 
this last that each of the others is contributory. 

In 1922 I published ‘‘A New Interpretation of the Bones in the 
Palate and Upper Jaw of the Fishes^’’ Throughout this series th(' 
nomenclature there introduced will be used. In order to obviate 


1 Kesteven — Journ. Anat., Ivi, 1922, pp. 307 324. 
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reference to that paper the new nomenclature is tabulated opposite 
the old below. 


Old Nomenclature. 
Parasphenoid 
Ilyomandibular 
8yniplectic 
Quadrate 
Metapterygoid 
Pterygoid or Ectopterygoid 
M<’Sopterygoid or Entopterygoid 
Palatine 
Maxilla 
Preniaxilla 
Vomer 

Parethmoid or Eetetlimoid 


New. 

Conjoint- or Mesopterygoid 

Hyomandibular 

Hymplectic 

Quadrate 

Os transversum 

Quadratojugal 

Palatine 

Maxilla 

Maxillary labial 
Premaxillary labial 
Preniaxilla 
Prefrontal 


The terms conjoint- or mesopterygoid and os transversum were 
proposed in this new sense in an earlier paper*-. Synpterygoid is a 
happier t(‘rm and will be used in these pajiers. Maxillary labial and 
premaxillary labial are terms proposed here, which will be used in 
future contributions. 


Skull of Tandanus iandanusi Mitchell. 

The skull has the dorso-ventral compression of the Siluroids, and, 
whilst conforming generally to type, it presents marked departures 
from the normal in the arrangement of the anterior facial com})onents. 



Fig. 1 . — Tandanus tandavuSj posterior aspect. 

The neuroeranium is roughly triangular in outline as viewed 
from behind (Fig. 1), two sides of the triangle being ventro-lateral and 
the third dorsal. The dorsum of the cranium is arched, and, being 
continued out and down by the i)terotic processes, describes approxi- 
mately one-third of a circle. The ventral plane of the skull approaches 
that of the roof not rapidly but evenly towards the snout. Near the 
anterior end of the skull, there is an abrupt down-turning of the dorsal 
and a less abrupt down turn of the ventral surface, so that the two 
surfaces meet at a point below the ventral plane. 

2 Kesteven — Journ. Anat., liii, 1919, i)p. 223-238. 
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Fig. 2 . — Tandanus laudanns, ventral aspcvt. 

The two veiitro-lateral sides ( Kijg. 2) are inclined to one another 
at a ri^ht angle in the older specimens, and at a more obtuse angle 
in th(* younger. The width of the neuro(?ranium is reduced fairly 
regularly from behind forward. The large foramen prooticum im- 
parts an ap[)earance of ahru])t lat(u-al eonsti'ietion .just forward of 
the anterior limit of the hyomandihular articulation. At the anterior 
limit of the infraorbital vacuity, the orbit osphenoid bone contributes 
a laterally expanded section to tlie central structure. The attachment 
of the fore end of the suborbital arch to the ventro-lateral edges of 
this bone, and the heart-shaped expanse of the premaxilla immediately 
in front of it, give to the anterior end of the shull, as viewed from 
below, an appearance of massiveness which is not really present. 

Viewed from above (Fig. 3) the brain box has a nearly square 
outline behind the orbits. The centre of the orbit (antero-posterior 
meiusurcment) marks the centre of s,ymmetrical bays which excavate 
the sides of the neuroeranial outline. In front of the orbit the central 
mass of the skull maintains a roughly oblong outline for a space, and 
is then suddenly constricted. Tieyond the point of constriction the 
central axis is continued by the bizarre mesethmoid only. It will be 
evident later that a lateral constriction of the skull in front of the 
orbit is hidden from above by the massive prefrontals. 
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The saucer-shaped articular facet and the tips of two ventral 
struts thereto is all that is visible of the Basiocxipital posteriorly. The 
foramen magnum, immediately above the basioccipital, is shaped 
like a broad gothic arch. A ‘‘step’’ to this “door way” is formed by 
a narrow area of the dorsal surface of the basioccipital. The Exoccip- 
ital bones entirely surround the foramen. The basioccipital “door 
step” is situated outside the plane of the exoecipital door frame. 
Just before meeting in the mid line the exoccipitals leave the dorsal 
surface of the basioccipital. The short bony canal thus formed 
between the dorsum of the basioccipital and the exoccipitals transmits 
the anterior vertebral artery and vein to and from the cranial cavity. 



Where each exoecipital is reflected off the floor to form the lateral 
boundary of the foramen it is so reflected as to form a broad shallow 
gutter, whose floor slopes downward, outwards, and back. The upper 
limit of this gutter is a spur of bone, which with its fellow of the 
opposite side determines the centre way of the gothic arch. This 
“centre way” alone is the foramen magnum (semii siricto). In the 
fresh state strong membranous bauds close the two lateral gutters, 
converting them into canals separate from the centre way in which 
the cord lies. 
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Above and beside the foramen the exoccipital of each side pre- 
sents a broad expanse of bone on the posterior aspect of the skull. 
Meeting in the midline above, the two bones form the sides and floor 
of a groove whose dorsal roof is formed by the base of the supraocci- 
pital crest. To this groove the dorsal spine of the first vertebra is 
fitted by cartilaginous packing. 

The S iipraoccipiial bone contributes the middle two-fourths of 
the dorsal margin of the skull as viewed from behind. The occipital 
crest is a flange which arises from the full depth of the bone in the 
median sagittal plane. As viewed from the side the crest is roughly 
triangular in outline. The dorsal side of the triangle continues 
the dorsal line of the skull backward. For the most part suture 
between exoccipitals and supraoccipital is effected by cartilage, 
but there is a short true bony suture bridging the gap present in 
the dried skull between these bones. Above and lateral to the 
exoccipital the suj)raoccipital suturates with the opisthotic and 
epiotic. Along the dorsal margin the sutures are with the parietal 
medially and pterotic laterally. On either side of the crest the bone 
is perforated by the foramen of exit of the accessory lateralis ramus 
of the facial nerve. This foramen is overhung by a relatively heavy 
Hange of the doi^sal margin of the bone. 

The Opisthotic bone, approximately square in outline, fits in 
between exoccipital, supraoccipital, epiotic and pterotic bones, and 
contributes to the lower margin of the skull. 

The nearly oblong Epiotic lies near the dorsal margin, separated 
therefrom by the pterotic and having the supraoccipital and exoccip- 
ital bones to its inner side. 

Of the Pterotic bone the process alone is seen from behind. 

There is a square socket formed at the outer angle of the exoccip- 
ital by small fianges of that bone on three sides and the distal end 
of the epiotic above. This socket is adapted to receive the proximal 
end of the Posttemporal, 

The Ba^sioccipital bone is of a shape very common among the 
fishes ; it may be compared to a vertebra which has been extended and 
tapered anteriorly. Inferiorly it is covered to some extent by the 
synpterygoid, so that rather less than half its antcro-posterior length 
is visible from below; in the mid line, though, on either side of the 
synpterygoid the bone is visible for its full length. The anterior limit 
corresponds with the short articulation with the prootic, at the 
postero-medial angle of that bone. 
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The synptery^oid extends aloix^ nearly the full lengrth of the base 
of the skull ; its forward limit corresponds with the hinder boundary of 
the tooth-bearing area of the premaxilla in the mid line. The bone is 
uncovered below except anteriorly, where the median palatine spur- 
like lamina of the i)rcmaxil]a lies below it. In the younger specimens 
the bone is as depicted in Fig. 2, wliilst in older specimens it tapers 
from the widest point backwards to tlic posterior limit. 

Immediately above the basioccipital the exoeeipital is placed 
behind the prootic and below the pterotic and opisthotic. The 
exoeeipital and opisthotic thus have posterior and lateral faces. The 
foramen of exit for nerves ix and x is very obvious in the centre of 
the lateral face of the exoccippital. 

The Ptcrotio bone is perforated ventral to the root of the spur 
and just below the posterior end of the hyomandil)ular sulcus for the 
transit of blood vessels to and from the bone and perhaps also the 
contents of the otic capsule. 

The Prootic is the largest contributor to the side wall of the 
cranium. Its anterior boundary is deeply notch(Hl for the transit of 
nerves v and vii, and by this notch the suture with the alisplnmoid is 
interrupted. 

The Aiisphenoid suturates with the prootic both above and below 
the prootic foramen, with the synpteiygoid in front of the lower 
contact, and with the sphcnotic in front of the upper contact with the 
prootic. Immediately above tin* prootic foramen the aiisphenoid con- 
tributes three sides to a socket for the anterior end of the hyomandib- 
ular bone. In front of the bast* of this hollow boss the bone is 
traversed by a canal, which transmits a branch from the trigemino- 
facial nerve complex. In front of the short contact with the synptery- 
goid the aiisphenoid contihbutes posterior and superior boundaries to 
the sphenoptic foramen ; the superior boundary is arched and almost 
reaches the synpterygoid again in front of the foramen. The orbito- 
sphenoid tills the small interval between the two. 

The Sphenotic contributes both to the side wall and to the roof 
of the cranial cavity, situated above the aiisphenoid and prootic ; it is 
in contact behind with the pterotic both laterally and on the roof. 
In front it suturates with the frontal, again both on the roof and 
laterally. Between frontal and i)terotic there is a short suture with 
the parietal. 

The Epiotic is a small chip of bone wedged in between pterotic 
in front and opisthotic below and behind it, and having a short suture 
with the supraoccipital, as shown in Fig. 1. 
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The bones in the side wall of the cranium are depicted in Fig. 4. 

In front of the alisjihenoids, between them and the synpterygoid 
below, the prefronlals in front, and the f rentals above, there is a 
massive spongy bone, bilaterally symmetrical, but possibly developed 
from two centres. Since it occupies the situation of the two bones 
which in other fishes (for example, Amia and Salnio) have been 
termed orbitosphenoids, and is iirobably homologous with them, that 
name is applied here. 

The Orbitasphcnakl, then, is a median bone, quite clearly 
developed in cartilage. Viewed from above it is roughly oblong, the 
hinder end being however narrower than the fore end. The ventral 
margin, as viewed from the side, is straight. The central portion of 
the ventral surface is furrowed to receive the upper surface of the 
synpterygoid. From the edge of this furrow each side of the ventral 
surface slopes u})ward. Viewed again from the side, it has a straight 
ventral margin which is tlie edge of the furrow, and above this the 
sloping ventral face is foreshoiTened. It has been already noted that 
the fore end of the bone is the broader; in consonance with that, the 
fore end of the ventral surface reaches a higher level than the hinder 
end. Above the ridge developed along the lateral margin of the ventral 
surface is a rough vacuolated sulcus, overhung by the outer edge of 
the area of articulation with the frontal and prefrontal bones. 
Viewed from above the bone may be described as composed of two 
massive right and left halves, joined together by a ventral lamina, 
and having between them a deep furrow or ditch. The massive halves 
are thickest through from side to side a little forward of the centre of 
their length. From this point each half tapei*s both forward and 
backward. In front the tapering is but slight, and there is a bluff 
truncated fore end to each half. Behind the broadest point the solid 
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side walls of the ditch taper to nothing. The ditch is therefore broad 
and open behind, and nan’ow but still wider in front than it is near 
the mid point of its length. Since the lateral masses are deepest dorso- 
ventrally at the point where they are thickest, here also the ditch is 
deepest. In front of this point the full height of the walls is main- 
tained for a very short distance, and then there is an abrupt 
truncation, with a very slight inclination forwards as well as down. 
Behind the highest point the wall is lowered gradually for an interval, 
is then almost vertically truncated for half its height, continues at 
that height a little way, and then is brought to floor level by a second 
step. At the narrowest point the ditch is V-shaped in vertical section. 
Behind and in front of this point the floor of the space is V-shaped. 
Behind the narrowest point it is as though the two arms of the V had 
been separated further and shortened. In front of the narrowest 
point the contours are somewhat different, the side walls diverging as 
do those at the back, but there is a bulge inward, which begins at the 
floor at the narrow point, becomes more marked as it passes forward, 
and rises to just above the middle of the height at the forward end. 

Posteriorly the space between the walls merges with the cranial 
cavity; anteriorly the divergent walls permit the olfactory peduncles, 
which lie upon the floor of the cavity, to pass right and left towards 
their respective capsules. The broad dorsal edge of the massive side 
pieces are in contact by suture with the sphenoidal ridge of the frontal 
and with the prefrontal. A very obvious pit divides the frontal area 
behind from the prefrontal area in front. With the bones in situ it is 
found that the sphenoidal ridge of the frontal is notched on the out- 
side to permit the transmission of a vessel towards this pit, and that, 
on the inside, a bigger foramen interrupts the suture just behind the 
pit; doubtless nutrient vessels alone pass this way. Suture between 
the orbitosphenoid and prefrontal is largely effected per medium of 
cartilage; there is however a small true sutural contact at the fore 
end of the lamina delimiting the lateral border of the sloping ventral 
surface, and also just in front of the frontal area of suture. 

The Frontal bone presents little of interest ; of a common shape 
it suturates with its fellow of the opposite side, and with parietal, 
sphenotic, alisophenoid, orbitosphenoid, and i)refrontal. It roofs the 
orbit and contributes to the roof and side wall of the cranial cavity ; 
this latter per medium of a low sphenoidal lamina, which articulates 
with alisphenoid and orbitosphenoid. At a point a little in front of 
the situation of the sphenoptic foramen, the underside of each frontal 
presents a broad ridge of low elevation. This may be regarded as the 
forward limit of the true cranial cavity. It corresponds to an abrupt 
narrowing of the cavity, clearly indicating its forward limit ; this is 
found in many fish skulls. Forward of this ridge the central portions 
of the frontals and the sphenoidal laminae contribute to the roof and 
side walls of a cavity whose remaining bony vralls are supplied by the 
orbitosphenoid. Just a little way in front of the low ridge above 
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described, the frontal bones diverge from the mid line leaving a fon- 
tanelle which in the fresh state is filled by tough fibrous tissue and 
covered by the skin. The anterior portion of the roof of the orbit is 
much thickened ; the thickening ceases abruptly and gives place to a 
rough surface for articulation with the prefrontal. h\)rward of this 
the bone tapers and becomes thinner, overlying the prefrontal. 
Cavities between the two bones, present in the dry state, are in the 
fresh filled by hyaline cartilage. 

The Prefrontal bone supplies a solid triangular boss to the front 
of the bony margin of the orbit. Its position beneath the narrowing 
fore end of the frontal has already been described. Its outer margin 
is arcuate, and it terminates in front and laterally in a second pn)min- 
ence, not so marked as the orbital, to which the maxilla is attached by a 
short stout pedicle of fibro-cartilage. There is rather more of the 
dorsum of the bone exposed than is covered by the frontal. In front 
of the area covered by this last bone there is a small area covered by 
the corresponding dorsal arm of the mesethmoid. In front of and 
below this and to the inner side of the roughened area which gives 
attachment to the maxilla, is an area which gives attachment to 
hyaline cartilage which fills the gap here present between this bone, 
the meselhnoid, and the dental plate of the premaxilla. To the outer 
side of this area, in front of that which gives attachment to the 
maxilla, there is a very short true suture with the outer comer of the 
dental plate of the premaxilla. 

The front of each prefrontal is hollowed out; the cavities they 
contribute to will be discussed later, together with certain canals and 
cavities in the bones. 

The Mesethmoid is composed of a body and three prongs. Two 
of the prongs are dorsal and snbdermal in position. Each suturates 
with a small area on the antero-medial and dorsal corner of the 
corresponding prefrontal, covering this area and extending back to 
interdigitate with the fore end of tlie frontal of the same side. The 
body of the mesethmoid, approximately cylindrical, tapers anteriorly 
and terminates in a laterally expanded and down turned triangular 
spatulatc plate. The third i)rong, median in position, extends back 
from the ventral aspect of the body to interdigitate wdth the fore end 
of the synpterygoid. 

There are three fontanelles in the roof of the younger skulls and 
two in the older. The posterior sagittal fontanelle is between the 
parietal and hinder end of the frontal bones. The anterior sagittal 
is between the fore end of the frontal bones. The intra-mesethmoid 
fontanelle lies betw'een the two dorsal prongs of the mesethmoid bone. 
In adult specimens tlie posterior sagittal fontanelle is closed. In some 
cases the two anterior fontanelles are continuous, in others suture 
between the extreme tips of the frontal bones separates them. 
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The fore end of each prefrontal is hollowed out. When the two 
bones are in situ these recesses are opposite and open towards one 
another. In the intact skull a eartiJa^inous septum is present between 
them. Dorsally this septum sends a lamina out horizontally to line 
a narrow area of the roof of each cavity. The septum commences 
behind about the centre of the lenj^th of the intra-mesethmoid fon- 
taiielle, and with its dorsal oiitspi'ead Haiif^es is continued forward to 
the hinder face of the body of tlie mesothmoid. Since the under sur- 
face of the dorsal i)ron^^ and upper surface of the ventral pronj^ of 
the mesetlimoid approach one another anteriorly, it follows that this 
septum decreases in heit^ht as it [)asses forward. Ventrally the septum 
is planted on a broad sheet of cartilage which extends from one pre- 
frontal recess to the other, fillinfir the interval between prefrontal and 
synpterygoid, clothing? the upper surface of that bone and extending 
back to reach the fore end of the floor of the orhitosphenoid. Con- 
tinued forward this sheet of cartilage covers the ii])pcr surface of the 
ventral arm of th(‘ inesethmoid and a small area of the preinaxilla on 
either side. Anteriorly dorsal and ventral cartilaginous laminae 
become conliiinoiis with the cartilage already described as filling the 
gap between prefrontal, mesetlimoid, and dental border of the 
premaxilla. 

There are thus formed here two conical cavities divided from 
one another by a common septum. l\)steriorly the roof, side wall, and 
a small portion of the lloor are formed of bone, the bone being pre- 
frontal. For the rest the floor is carpeted with cartilage throughout, 
and anteriorly where bone is wanting the side walls ar(‘ of the same 
tissue. Posteriorly the cavities are open to the splienoidal cavity on 
either side of the abruptly truncated sej)tum. Anteriorly each capsule 
terminates around a foramen which interrupts the preinaxillo- 
mesethmoid suture. The olfactory peduncle enters each capsule at 
the back along the floor from the sphenoidal cavity; together with 
accompanying blood vessels it terminates in the small olfactory bulb. 

The incomplete posterioi* bony wall i)rovided by the prefrontal 
is perforated by the anterior opening of a canal which transmits the 
artery to the olfactory bulb from the orl)it. The orbital o])ening of 
this canal is situated above tlie foi*e end of the sulcus on the orbito- 
sphenoid formed by the flange on the edge of the sloping ventral face. 
There is a larger opening to the inner side of it, leading into a canal 
(canalis nct'vo tentaculi medUdis) Avhose outer end is on the dorsal 
surface near the anterior end of the bone; it transmits a nerve (ramus 
opth. superfic. trigemini) and blood vessels. Towards the anterior end 
this canal suddenly dilates into a small rounded chamber. It has not 
been possible to examine the contents of this chamber, but it is believed 
that a ganglion is here present. 

Sphenoidal cavity. This name is applied to the continuation of 
the cranial cavity beneath the frontal bones and their sphenoidal 
lamina, and above the orhitosphenoid. 
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Clearly the forward limit of the true cavum ccrehrale is in the 
situation previously indieated. As stated above this point corre- 
sponds to an abrupt narrowintr of the cavity in many fish (for 
example Epinephcl us) , In those forms (for exam])le ISrbastodes) in 
which an inter-orbital se])1um is develoi)ed, the olfactoiy i)eduncles 
quite obviously leave the cranial cavity at this point and continue 
forward on eitlier side of the septum. In the majority of birds this 
point is reco.i^nisable as the cril)riform plate or olfactory foramen, the 
peduncles continuing' forwai’d on either side of tin* inter-orbital sei)tum 
as in f:<eho.stodcs. In th(‘ majority of reptiles, the condition is as in 
Kpincphclus, but in some of the chelonians the j’esemblance is rather 
to Tandanus, Amouu: the Ihrds it appears that in the rhea and in the 
toucan the upper end of the intorbital septum divides to form one 
or two bony canals for the olfactory peduncles. 

It is apparent then that in some fishes, all ( ?) reptiles, and some 
birds tliere is a cavity (‘ontinuous b(‘hind with the cranial cavity, in 
which are lodged the olfactory peduncles; it is ecjually ai)parent that 
this cavity cannot be re#’arded as portion of tlie true cranial cavity. 
It has therefore been termed the sphenoidal cavity. 

Turning our attention next to the door of the cranial cavity, we 
have first to define the hasisplumoid. On viewinj^ the sid(‘ wall of the 
cavity fi*om within, llie articulation of tlie alisphenoid with a short 
stout pedicle rising' from the Door between o])tic and prootic foramina, 
immediately attracts attcuitioii in the present connection. This is the 
situation in which in the typical piscine skull the transverse arm of 
the basisphenoid articulates with the alisphenoid. This articulation 
of the alisplieiioid below^ tlu' foramni jn'ooticfim lias previously been 
described from outside as with the synpteryj'oid, and that is justified, 
because no trace of discontinuity in bone structure can be found in 
this view between the siitui'c and th(* midline where un([uestionably 
the bone is syn])teryKoid. It is true also that in many fishes there is 
an updun^' sf)ur of the syupteryj^oid ii] this re<rion wdiich articulates 
with the alisphenoid, ))ut in these cases, as in all that 1 have been 
able to inspect, the identity of the bones is placed beyond cavil i)y 
tlie presenc(‘ of an (‘.ve musch* (*anal. In the present case as view^ed 
from within, the suture is between an umpiestionable couqionent of 
the cranial door and the alisphenoid. By carefully disarticulatiim a 
youn^? skull the orbitosphenoid may be freed from the syn pterygoid 
just in front of tlie o})ti(* foramen, but must be liroken from the thin 
bone forming the door behind it. Amiin the jirootic and exoccipital 
may be se[)arated from the synptery^oid and from tluur fc^llows of 
the opposite side, but must be broken from the thin bony door in front. 
Except actually between the pedicles the door is exceedin^dy thin, and 
there is a definite sjiace between it and the underlying? syn pterygoid. 
The area between the pedicles and for a little way both in front and 
behind them is either basisphenoid or it is syn])teryf?oid. But the 
synpterygoid (our old friend the parasphenoid) is a ventral covering 
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All the cavities are shallow from above down; the anterior pair 
commence just where the pedicles of the basisphenoid begin to lift 
above the level of the cranial floor. Here they are but small nearly 
circular canals; passing forward they very rapidly expand laterally, 
and come to underlie nearly the whole width of the cranial floor 
between the two sphenoptic fissures. At the transverse level of the 
anterior boundary of those fissures, the space enters the substance of 
the orbitosphenoid, and again narrowing from side to side terminates 
before the narrowest portion of the sphenoidal cavity is reached. A 
most careful examination of several disarticulated skulls has failed to 
reveal any definite foramen or canal connecting either of these 
cavities with the cranial cavity or the orbit. The roof and side walls 
of the space are demonstrably constituted by the basisphenoid behind 
and by the orbitosphenoid in front. Where the cavity extends into 
the orbitosphenoid, although confined to the area above the synptery- 
goid, that bone does not contribute to the floor, there being a very 
definite floor formed by the orbitosphenoid. This floor comes away 
with the bone wlien tlie skull is disarticulated, so that with the orbito- 
sphenoid alone in hand one may study the shape and constitution of 
the anterior portioji of the cavity. In the region of the basis})henoid 
that bone and the synpterygoid are intimately fused, and cannot be 
disarticulated. It is therefore not possible to assert that this or that 
bone forms the floor, but appearances support the belief that it is 
formed by the synpterygoid. 

The posterior cavities commence in front immediately behind the 
front pair, separated by a narrow but solid bony partition. They 
broaden very rapidly and then narrow slightly again, pi^oceeding 
back on either side of the mid line. The septum dividing them ter- 
minates abruptly at the level of the auditory hiatus, so that the cranial 
floor behind this level roofs a cavity which extends uninterruptedly 
from side to side. As the cranial floor becomes narrower as the 
basioceipital is reached, so also does the underlying cavity. Its 
terminal portion is truly conical, lies beneath the exoecipital com- 
ponent of the cranial floor, and excavates the body of the basioceipital. 
One definite opening and one only has been detected whereby struc- 
tures within this larger posterior cavity may become continuous with 
others without. This single opening is a fissure on the left side of the 
centre, and through it passes a blood vessel. But inasmuch as there 
is no other foramen or canal of appreciable size optming into the 
cavity one is forced to conehide that the blood vessel is a nutritive 
one entering the cavity rather than issuing from it. 

In the Palate and upper jaw there are features of particular 
interest. 

The IlymmndUndar has a rather longer line of attachment than 
is the rule, and at the forward end the attachment is further 
strengthened by the development of a spur which fits very nicely into a 
socket on the alisphenoid just above the prootic foramen. This spur 
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Jmmw jp»^ end of a l0w lidge which crosses the bone directly away 

As.i8 cwon the bone is traversed by a branch of 
^The eanal for this nerve oommenoes as a groove 
d^ibed j half way across the bone it becomes 
distal opening is into an interruption 
*™**’^*®^™ sntnre, so that it may be said to 
0|>«l tom ventral and dorsal surfaces. There is a well developed 
itm upon the posterior margin for articulation with the preopercle 


. . Qmdrate calls for but brief mention. Ehomboid ill outline 
It IS pnnly held m place by an interdigitatin^ suture with the sym- 
plectic, and connected to the hyomandibular by cartilage, so that in 
the dried skull there is a marked ^ap between the two. 


The arcuate Symplectic is as firmly sutured to the upper end of 
the posterior margin of the hyomandibular as it is to the quadrate. 


Ill the typical piscine subocular arch there are in front of the 
quadrate tour hones, in Tandanus as in some other siluroids there* are 
hnt three. 


The flattened elongated bone in front of the (juadrate is sutured 
also to the outer ante’rior eorn(‘r of tlie liyoTuaiidihiila]*, and in front 
it is attaehed by fibrous tissue to the rougli side of the orbitosphenoid. 
To the outer side of tliis attachment there is a small bone sutured to 
that just inentioued and attached by fibrous tissue to the hinder 
border of the alveolar plate of the preniaxilla. 

Attached to the dorsal faci* of these two bones just where thi*y ai*e 
sutured together is the Jiiiider swollen end of a rod of bone, which, 
passing forward, is attaclied by a fibro-cartilaginous jiedicle to the 
outer anterior angle of tlie prefrontal. Continued forward this rod 
provides a jioint of attachirieut for tlie labials of its side. 

Thoiigli metamoiqihosed soniewliat, that poi’tion of the rod of 
bone which f)roj(*cts to provide siqiport for tin* labial bones, is recog- 
nisable beyond doubt as the forward projecting strut so very constantly 
present in the maxilla of other fishes, and there also providing support 
for the labial bones. Tlie at tachimuit to the prefrontal by fibro-cartilage 
is a furtlier feature which confirms the identification of this rod of 
bone as the maxilla. 


As an aid to the identification of the two bones between the 
(luadrate and premaxilla, tlie suboeular arch and suspensory hones 
of Brasmiiis hrosmius have been drawn. The usual number of bones 
are here present; the as transversum is V(*ry much reduced, the 
quadratojugal expanded and plate like, the palatine redueed, and the 
reduced and toothless maxilla continued forward into a labial strut 
rather longer than is usual. 
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It will be at oik'c apparent that in the nei^^hbourhood of the 
(jiiadrate tJje posterior of onr two doubtful bones corresponds only 
to the (iuadra(o-ju^''al. The os transrcrsum is pretty certainly absent, 
and the small ])oii(‘ in front must be the palatine. Apparently the 
weakening of the palatal arch, which occurred with the loss of the 
support afforded by the intimate and ri^id suturin*^ of the maxilla 
to the other elements, has in this case been compensated by the ex- 
pansion of the (puidratojn^^'al medially and its attachment to the 
orbitosphenoid, the palatine beiii^: thereby driven a position apparently 
to the oiiter side of the quadratoju^al. 

The PremLLfilla is composed of a heart-shaped or trianj:>’ular dental 
plate and a spur-like palatine lamina projectinjjj back from the hinder 
border thereof. The dental plate fits on to the lower surface of the 
ventral proji.^’ of the meselhmoid. The apex of th(‘ trianj^ular plate 
is anterior in situation and lies upon the ventral face of the body of 
the mesethmoid, just behind the centre of its leji^dh. The palatine 
lamina lies below and in contact with the hinder moiety of the venti'al 
pron" of the mesethmoid and the fore end of the syn pterygoid. 

The Prema^cillary Lahials have an elongated trian<j:ular d(*ntal plate 
from the posterior margin of whieli a “nasar’ lamina rises upwards 
and backwards when the bones are in situ. The two maxillae are 
attached by fibrous tissue to the ed^e of the down turned spatulate 
terminal ])late of the mesethmoid. The attachment is to the inner 
third of the front margin of the dental plate and the dorsal surface 
of the bone above. The two bones are also attached to one another 
by fibrous tissue aloni? the narrow side of the trian^udar dental plate, 
this attachment being of course in the mid line. 
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The Maaoillary Labials are insignificant arcuate rods of bone 
attached at their inner end, behind to the maxilla, ventrally to the 
nasal lamina of the maxillary labial, and in front to the nasal bone. 
The distal half of the bone is free and projects out and back, con- 
tinuing the line of the front margin of the premaxillary labial. 

The Nasal is a small rhomboidal scale of bone, which is hung 
between the inner half of the maxillary labial above and behind it, 
and the outer half of the front margin of the premaxillary labial in 
front. 

The arrangement of these bones in tlie snout is such that an in- 
complete bony capsule is formed on either side of the fore end of the 
mesethrnoid. Of this capsule the floor is complete and is formed by 
the upper surface of the premaxillary labial. The front wall, wanting 
medially, is supplied by the nasal. The roof, formed by the inner 
half of the maxillary labial, slopes rapidly laterally, and therefore 
forms the outer wall. The posterior wall is supplied by the nasal 
lamina of the premaxillary labial. It would perhaps have been more 
truly descriptive had this nasal capsule'^ been described as a bony 
trough supplied with complete walls and roof in its outer half. The 
portion of the capsule enclosed by soft tissue is perforated by the 
nasal apertures in front and by the nerves and blood vessels behind. 

The foregoing description is based on a fine range of heads ob- 
tained for me by Mr. J. S. Caldwell, Inspector of Fisheries, to whom 
my thanks are due. 

With two exceptions the descriptions of the relations of the bones 
to one another have been verified by actual disarticulation. None 
of my specimens were young enough to enable me to disarticulate 
synpterygoid from basisphenoid or parietals from supraoccipital. 
The mode of determining the extent of the fusion in the first case is 
already stated. My youngest specimen, a little younger than that 
figured, and* the specimen figured, show what I am confident are 
sutures as indicated in the drawing. The verity of these sutures is 
however questioned by the fact that Koschkaroff'* describes large 
dorsal laminae for the supraoccipital, and terms the bones in front 
thereof ‘‘fronto-parietals’' in all the siluroid skulls dealt with in his 
memoir. Schelaputin*’ similarly describes and figures the bones in 
Clarias, Had I not these two young skulls of Tandanns I should in 
like manner have failed to find parietal bones. Maybe I am in error, 
but I believe that had Koschkaroff and Schelaputin had younger 
material they would have described them as 1 have done. At a later 
date I hope to confirm or correct my description. 


^Koschkaroff — Bull. Soc. Imp. Nat. Moscou, xix, 1905 (1900), pp. 209 307. 
5 Schelaputin — Op. cit., pp. 85-126. 



The palatine of my description is present in several 

roids des(*ribcd by Xoselikaroffi, notably Ahyins (ng. -J; />• ^ [ 

but is diMMiied by that writer to be merely an ossi/ieation in hbrous 
tissue, tJiougli he admits a semblanee to a “pterygoid’ (p. 244), 

1 have to admit thal tiiougii 1 liave applied the name syinplectic 
to a bone in liie previous d(‘scription, I Jiave been unable to enlir(‘Iy 
satisfy myself tlial the bone in question would not be more eorn'etly 
termed preopei'euluni as is done ])y Koseiikaroff and other wi’ilers. 
Whilst of the opinion expnsssed I leave the (jiK'stion stfh judive. 
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Index to abbreviations used in the drawings : — 


b. 

basioccipital 

epi. 

epiotic 

ex. 

exoccipilal 

/. 

fronlal 

fo7\ proot. 

foramen prooticum 

hym. 

hyomand/ib iilar 

lab. 3 . 

premaxillary labial 

lab. 2. 

maxillary labial 

mes. 

mesethm&id 

mes. pg. 

synpterygoid. 

mx. 

maxilla 

n. 

>iasal 

op. 

opisihotic 

orb. 

orbit os phenoid 

os. 

os tramversum 

ot. 

sphenotic 

P. 

premaxilla 

pal. 

palatine 

proof. 

prootic 

pt. 

pterotie 

q.j. 

quadratojugal 

qu. 

gvxidrate 

s. 

supraoccipital 

sph. 

aiisph enoid 

sy. 

symplectic 

X, 

sphenoptic foramen 



AUSTRALIAN NYCTERIBIIDAE. 


By 

A. Musgrave, F.E.S., Entomologist. 

(Plates xliv-xlv.) 

Only four species of Nyeteribiidie have hitherto been recognised 
from Australia, and to these I add a fifth which appears to 
he new\ As tlie bat fauna of Australia is large, this number should 
certainly be increased in the ruture, for the group has been somewhat 
neglected owing to lack of material due to the failure on the part of 
mammal collectors to secure the parasites. Of recent yeai*s, however, 
the importance of securing animal parasites with all particulars has 
been fully realised by Mr. E. Le 0. Troughton, Mamm^logist of the 
Australian Museum, to Avhom 1 am grcfitly indebted for his efforts in 
securing material for me. 

In 1001 Speiser’ described a male Nycteribid, parasitic on 
Chcilinolohus youldi Oray, collected at Srnithfield, N.S. Wales. He 
identified it as ^'yctcribia oceanica Bigot^, a New (hiledonian species 
from an unknown host, Falco//"* has since pointed out that the descrip- 
tion given by Speiser could not apply to Bigot ’s species, the true 
oceanica [)()ssessing o(*elli and showing a remarkable i*eduction of the 
cteiiidium (14 teeth in that of the male) while in Speiser^s specimen 
the eyes are absent and the ct(‘nidium is well develop(‘d (60 teeth). As 
Falcoz oiiiitted to suggest another name for Speiser ’s species, and as 
this institution is fortunate in possessing sf)(*cimens which agree with 
Speiser 's description, T here propose to describe the species as now, 
figure the male and female, the latter being (piite unknown to Speiser. 

In 1904 Rainbow'^ added a new species Nycieribia ptero^us, a 
parasite of the Flying-fox Ptcropm yauJdi Peters from the (lulf of 
Carpentaria. Tie erroneously believed it to be tin* first Nycteribid to 
be made known from Australia, and being unable to refer to Speiser ’s 
monograph of the group failed to place it in its correct genus. Accord- 
ing to Speiser ’s key pteropus enters the genus Cyclopodia, having 
three oblique white bands on the tibia. Th(‘ species has been recently 
characterised and refigured by Ferris‘S as Cyclopodia pteropus, but 
that author questions its specific status, and suggests that it cannot 
be separated from C. si mil is Speiser. 


^Speiser — Arch. Natiirg., Ixvii, 1, 1903, p. 41. 

* Bigot— Anil. Soc. Eiit. Fr. (6), v, 1885, p. 245. 

® Falcoz — Nova Caledonia, iii, 1923, p. 85. 

* Rainbow — R(‘c. AuHtr. Mus., v, 1904, p. 78, pi. ix. 
“Ferris — Anicr. Mus. Novit., No. 110, 1924, p. 5, f. 5. 
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In 1914 Scott® published a description and fij?ure of Nycteribia 
(Listropadia) parilis Walk.'^, a speeies orij^inally made known from 
the Moluccas. He identified as this speeies a dried male specimen 
in the British Museum which was labelled as taken from an Australian 
bat, Mimopteriis australis, and presented by Mr. Tomes. This was the 
third species to be recorded from Australia. 

In 192J1 Faleoz** recorded the fourth species, Nycteribia (Listro- 
podia) sarasini Falcoz from Mossman, (Queensland. 

In drawint? up the description of the followinj^ speeies I have 
followed the plan adopted by Seott’\ I a^ 2 :ree with him that 
until we have a wider kn()wl(‘d‘»:e of the family than W(‘ possess at 
present, and a clearer understanding as to the limits of the "enera, 
full and detailed descriptions are necessary. This will account for 
the loni? description of the sy)ocies below. 

To Mr. A. B. McChilloch, Zoolot^ist of the Australian Museum, I 
desire to express my indebtedness for advi(‘(‘ and assistance, to Mr. 
Tom Iredale for much valuable help with problems of nomenclature, 
and to Miss Joyce K. Allan for pri^parintj some of the fif^ures. Dr. 
E. W. Fer^»uson has kindly [)eruse(l the manuscript and made useful 
sug{?estions. 


Genus Ny(!TEUibia LaireUJe 179G. 

Subgenus NycteribIiK Jjair. 1790. 

Nycteribia Latreille, Precis (/aracteres Insectes, 1790, p. 170. 

Haplotype. — N, vesperfilianis — Acartis t^espertUionis Fabr = 
Pedicidns vespertilionis Linn. 

Phihiriddimi llei’inaiin, Mein, apterolofir., 1804, p. 120. 

Lof?otype. — Phthiridium vespertilionis — N. vespertilionis Linn. 

AcrocJioUdia Kolenati, Wien. Ent, Monats., i, 1857, p. 02 ? (nomen 
nudum) ; Ilorae Sv c. Ent. Boss., ii, 1802, p. 00. 

Lofyotype. — Acrocholidia moniagni Kolenati = N. vespertilionis 
Linn. 

Nycteribia was proposed by Latreille for a single species, which 
he identified as Linne’s Pedivulus vespertilionis a])parently on the basis 
of Fabricius’s work, and he prave a short diaprnosis of the p^enus. 
Linne V® Pedicnlvs vespertilimiis was briefly described and a reference 
pfiven to a poor fip:ure by Frisch. The description appli(*s to a member 
of this genus, and nearly every author has regarded the species, later 

® Hcott — Ami. Mag. Nat. TTist. (8), xiv, 1914, p. 2.‘n, pi. xii, f. 20-23. 
’Walker — Journ. Limi. Soc. Loud., Zool. v, 1801, p. 300. 

"Falcoz — Loc. cit, iii, 1923, p. 89, figs. 9-12. 

“Scott — Loc. ('it, p. 210. 

Li nil 4 — Syst. Nat. Ed. x, 1758, p. 011. 
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named vexata West”, and montagui Ko]., as the equivalent, but latterly 
it has been the eustoni to discard Linne’s nanie in favour of recent 
ones. I can see no reason for dismissing Linne’s name, as a ^reat deal 
of confusion would ensue if this action were logically followed out, 
the elimination of the family and f»:eneric names being anticipated. As 
a matter of fact Kolenati did get rid of the subgenus Nyctcribia, and 
he has been unthinkingly followed by later workers such as Speiser, 
who has admitted thr(^e subgenera of the genus Nycteribia, namely, 
Acrocholidia, Slylidm and Lisiropodm. l^hthiridimn was introduced 
independently for the samt* group by Tlermann, the logotype being 
P. vespcrtilionis. The name becomes an absolute synonym of the 
typical Nycteribm, Kolenati ’s Arrochoiidia was used for the same 
series, and is conse(piently exactly synojiymous. 


Siobyenus Ckucripes Montagu- 1815. 

Celeripes Montagu, Trans. Linn. Soc. Lond., ix, 1808, p. 166 (nomen 
nudum) ; op. cit., xi, 181f5, p. 11. 

Haplotypc . — (', vesperiilionk Montagu ( ? not Latreille) = 
Phthiridium biarticiilata Hermann. 

Styiidiu Westwood, Ini rod. mod. elassif. Insects, ii, 1840, Synops. 
Genera, p. 154. 

Ilaplotype. — ^Sf. biarticulata Hermann. 

Celeripes was introduced by Montagu as a nomcn nudum in 1808, 
and in 1815 he described the insect under the genus Nycterihia, but 
cited his Celeripes in the synonymy, this according to the International 
Rules establishing its validity, and it must replace the twenty-five 
years later t^tylidia, the haf)lotype in each case being the same species. 


Su-bgenus Listropooa Kolenati, 1857. 

Listropoda Kolenati, Wien. Ent. Monats., i, 1857, p. 62. 

Logotype. — L. latreiilei Leach. 

Listropoda is the spelling given by Kolenati at the introduction 
of the name; later he used Listropodia, whether by accident or design 
is unknown, so we must revert to the earlier usage. Latreille 
N yctcribm pedwularm was proposed purely as a new name for Linne’s 
Pcdiculus vespcrtilionis, and thei'cfore passes into the synonymy of the 
Linneaii species, and cannot be used in place of Leach’s latreiilei as has 
been done by Speiser. 

WcBtwood — Trims. Zool. Hoc. Loud., i, 1835, g. 1191. 

“Latreilk* — Hist. Nat. Crust, ot Insi'ctcs, xiv, 1805, p. 403. 
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A Key to the subgenera of the genus Nycterihia, based on that of 
Speiser, is here given : — 

Key to Subgcnera of yctcrihui. 

A. Tibia of tlic usual form, not expanded outwards. 

a. Anal segment of the conical, more or less tapering to a point, that 
of the 9 being without appendages upon its dorsal surface. Nycterihia. 

b. Anal segment of the c? stout, conical with a very blunt end, that of 

the $ dorsally with a pair of longer styloid processes and long, bristly 
appendages at the end. Cclcripes. 

B. Tibia expanded laterally, so that in the anterior legs of some species they 

are almost as broad as long. Lisiropoda. 


Subgenus Nycteribia Latreille. 

Nycteribia paecozi s}). nov. 

(Tl. xliv and PI. xlv, figs. 5-7.) 

( *0 Nycteribia, { Acro(‘h(didia) oceanica Bpeiser (not Bigot) Arch. 

Naturg., Ixvii, i, PJOl, p. 41. 

Length. 2.2 to 2.5 mm. 

Colour. Specimons in spirit light brown. Type specimens, 
mounted in Canada balsam, light yellowish. 

Head bare, with the exception of some moderately long bristles 
on the vertex and some shorter ones along the margins of the cheeks. 
Along the inner and onler sides of each maxillary palp is arranged a 
row of bristles, thost* on the outer side api)eariiig to spring from the 
margin while the inner ones are nearly all placed well inside the 
margin. Near the bases of the first bristle of the outer row and the 
second bristle of the inner row at the anterior end, is a long bristle, 
while at the exlrcmie end of the j)alp is a much longer and stouter 
bristle. Variation e.xists in the number of bristles in the rows on the 
palps, though the two long bristles appear to be always i)resent though 
not constant in position. 

Thorax bemeath nearly as long as broad, almost flat, surface 
covered with minute bristles, witli a median furrow widened behind 
and terminating in a dei)ression. Along the hind margin is a fringe 
of six long bristles, three on either side of the middle line, those on 
the outside being the longest. Interspersed among these are smaller 
bristles. 

The bristles on the dorsal surface in front of the halteres pits 
are stated by Speiser to vary in number from 12 to 13 in the male. In 
three males examined the bristle formula reads as follows: — 


Register Number. 

Ticft. 

Right. 

K48ir)H 

13 

10 

K48160 

12 

13 

K48161 

12 

12 
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Five females examined show an even greater departure from the 
number given by Speiser, namely : — 


Register umber. 

l^ft. 

Right. 

K48162 

12 

12 

K481(i.3 

11 

10 

K481G4 

9 

10 

K48165 

14 

12 

K48159 

13 

13 


Front coxa twice as long as broad, not one and a half times as 
stated by Speiser, covered with bristles, those on the posterior margin 
being longer and stouter than the othei*s. 

Femora, Front pair with their anterior surfaces bearing numer- 
ous short bristles, the posterior surfaces bare. Middle pair with their 
anterior surfaces bearing bristles, the proximal dorsal portions being 
almost devoid of them, while ventrally the posterior surfaces are bare. 
Hind ])air with their anterior surfaces bearing bristles only at their 
distal extrcmiti(‘s, th(‘ proximal dorsal portions being bare, though 
a few shoTi; dark bristles form a single row towards the posterior 
surface, while ventrally a row of bristles extends the length of the 
femur. The ring on each femur usually bears on its proximal side a 
row of bristles, those on the ventral aspect of the hind femora being 
more noticeable. From the end of each femur near its junction with 
the tibia spring two moderately long bristles. 

Tibujp. Hiree long erect bristles spring from the upper surface 
of each tibia, one, the longest, situated near the base, one about the 
middle, and one in front of the distal end. Voitrally and towards 
the distal portion are three* rows of bristles. In each of these, is a pair 
of short dark bristles, those of the last i)air being larger, and extending 
almost as far as the apex. Anterior surfaces bare. The metatarsi 
api>ear to be half as long as the tibia*. 

Abdomen 6 (Dorsal aspect). (PI. xliv.) Basal tergitc small, 
trapezoidal, and bearing a number of .short bristles, the anterior margin 
sinuate. Tlie suture sepai-ating the tergite from the following one is 
not clearly delined. Tergite 2 bearing three irregular rows of very 
short bristles towards tlie anterior margin, and densely pubescent at 
the posterior angles. From the posterior margin springs a series of 
long bristles extending to the border of the following tergite, and alter- 
nating with each pair of these is a single very short bristle. Tergitc 3 
bare, except for two irregular rows of very short bristles situated about 
the middle of the tergite. On the i)osterior border the long hairs are 
of unequal l(*ngth and interspersed with from one to three thorn 
bristles. Tergite 4 bare, except for an irregular row of short hairs, 
and on the i>osterior margin the long hairs extend well beyond the 
posterior margin of the following tergitc*, while the thorn bristles 
towards the middle are fully twice as long as those of the other 
tergites. Tergite 5 resembles the preceding. Tergite 6 bare on the 
disc. On the posterior margin the long hairs are less numerous than 
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in the preceding tergites, while two of the most median are much 
longer than the others and extend more than half way down the anal 
segment. Anal segment lo!ig, bare towards tlie anterior margin, other- 
wise covered with short bristles, fairly evenly spaced and with two 
moderately long, erect bristles in the apical third. At the sides are 
erect bristles, and from each of the posterior angles spring two long 
bristles and three shorter ones. 

(Ventral Aspect) (PL xlv, fig. 5). Basal sternitc with middle line 
slightly furrowed, the surface with four irregular rows of short bristles. 
The etenidium has about bO-dO spines. Steridtes 2 and 3 have their 
posterior margins beset with fairly long bristles, which vary somewhat 
in length, those at the sides being much longer than those in the 
middle. The discs bare, except for a few bristles toward the lateral 
margins. Sternitc 4 slightly longer than the preceding together. 
Hind margin curved, bearing in the middle short stout thorn-bristles 
arranged in two rows, one on the margin of 12, the other, in front, of 
10 bristles, though these numlxTs are liable to considerable variation. 
Other bristles of dilVerent huigths extend on either side of these, and 
in front of the marginal series is a row of semi-erect bristles. 
Aruil segnunl with a number of erect hairs at the sides and at 
the posterior end. Clasi)ers strong, extending to the posterior margin 
of sternite 4, slightly se])arated, with their apices directed inwards 
and downwards. Oji the outer side of each cla,sper are some short 
slender bristles directed outwards, and towards the base are some 
short bristles, and one, veiy long and strong, directed downwards. 

Ahdmnen $ (Dorsal aspect) (T"l. xlv., fig. 6). Baml tergite 
trapezoidal, small and not reaching to the sides of the abdomen, its 
hind margin deeply and widely sinuate, and bearing on (uther side 
of the groove a row of five large (sometimes four) and three small 
bristles, of which the most median are the longest. At the sides of 
the disc are short bristles, while the middle is bare. Tergite 2 is long, 
and in appearance somewhat resembles that of Ngctcribia 
(Acrockolidia) fryeri Scott^L It is subcordate in form and is divided 
longitudinally into two halves by a faint wavy line. Kach side is 
convexly curved anteriorly and concavely sinuate posteriorly, the 
hind margins being acuminately produced. Each hind margin hears 
two long, sometimes three, stout bristles similar to those borne on the 
hind angles of the basal tergite, and six to seven small thorn bristles. 
On either side of the dividing line are some scattered short bristles, 
and about midway on each of the lateral boj-ders Of the tergite are 
three, sometimes four, longer bris1h*s, while a few bristles spring from 
the anterior angles. On either side of the tergite, particularly towards 
its posterior end, is an area of connexival membrane bearing a number 
of minute bristles. Beneath the acuminat(‘ly produced hind margins 
of the tergite, and connected on either side with the connexival 
membrane, is a chitinised area carrying on its rounded hind margin 
four to six moderately long bristles, arranged in groups of two or 

Scott — Trans. Linn. Soc., Lond. ^2), Zoology, xvii, 1914, p. IG4, f. I. 
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three at each of the lateral angles. Anal segment short and tapering 
slightly, its surface bare. The hind margin is emarginatc and from 
its hind angles are given olT a group of two long bristles, while smaller 
bristles occur along the margin itself. 

(Ventral Aspect) (PI. xlv., lig. 7). The abdomen is deeply in- 
dented at the sides from the third to the fourth tergite, due to the 
collapse of the connexival membrane. />asal sternite as in the male. 
Sternite 2 bears on its hind margin a series of moderately long biistles. 
Sternite 3 short, its surface bar(‘, but on th(‘ hind margin thei*e is a 
series of bristles resem])ling those of the ])receding sternite, but spaced 
further apart. At the sides, the sternite is not so broad as sternite 
2, owing to the collapse of the connexival membrane as stated above. 
Sternite 4 closely resembles the preceding, but is broader and bears 
some long hairs at the sides. Sternite 5, is very much longer and bears 
two rows of bristles, one on the hind margin resembling those of the 
other sternites and with one to two long bristles at the sides, while 
the second row is situated close in front and consists of much smaller 
bristles. Suhgenital plate broad, membranous, bare, bearing towards the 
posterior end on the disc a row of short bristles. Between this row 
and the bind margin are situated two sub-erect bristles. The hind 
margin is rounded, with a row of fourte(‘n bristles, the two on the 
outer sides being long, and resembling those at the sides of sternite 5. 
A few short bristles occur on the sides. 

Host . — GoukPs Bat, Vhnlinolohus gonldi Gray. 

Tlah. — S. Australia: Mt. Lyndliurst, 20 miles East of Farina, Decem- 
ber, 1910, seven males and five females collected by Mr. E. Le G. 
Troughton, Mammalogist to the Australian Museum. 

Types . — The bolotype, allotype, and paratypes are in the Australian 
Museum. h\)ur paraty]>e males are preserved in alcohol, while 
the remaining eight specimens of thes(*ries are mounted in Canada 
balsam. TTolotyjie, register number K.48ir)8, Alloly])e, register 
number K.48ir)4. 

Note . — Tl is to bo inidorstood tliat tlio now nnnio shall apply striotly to the* 
ty))(* spot'iiiK'iiH ill oiir eollootioii, and not to tho material on whioh Speiser based 
his description of orcanicu. This pn’caiition, T trust, will prevent any confusion 
arising in the event of Speiser ^s sjieciinen later proving to be distinct from the 
new form with which 1 now associate it. 


NyCTERIBIA BREVICAUDA n. Sp. 

( PI. xlv, figs. 1-4.) 

Length 2 to 2.3 mm. 

Colour brownish (s})ecimens mounted in Canada balsam), more 
strongly pigmeiit(‘d than the preceding speeies. 

Head with a few long bristles on the vertex, and some shorter ones 
along the anterior margins of the cheeks, otherwise smooth. 
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Thorax beneath nearly as long as broad; of the three specimens 
measured with a micrometer rule, two males have the thorax nearly 
1^ times as broad as long while one female has the thorax nearly 
times as broad as long. The surface is covered wdth minute 
bristles, which appear longer than in N. falcozi. Median longitudinal 
suture broadened behind th(‘ middle and terminating in a depression. 
Along the hind margin is a fringe of six long bristles, three on either 
side of the middle line, while interspersed with these a»*e shorter ones. 
On the dorsal surface the bristles in front of the halteres pits vary 
in number. Thus in the two males and one female examined the 
bristle formula reads as follows : — 


Register Number. Left Side. 


K49848 

12 

K49849 

9 

K49850 

13 


Right Side. 
12 
9 

15 


Sex. 

$ 


Legs. — Front coxa twice as long as broad, provided with stout 
bristles, otherwise the legs closely conform to those of iV. falcozi. 

Abdomen. — $ (Dorsal aspect) (PI. xlv, lig. 1). Basal iergiie 
small, trapezoidal, bearing two groups of bristles one at each of the 
lateral angles, antcj-ior margin sinuate. Tcrgiie 2 bearing two irregular 
rows of bristles near the anterior margin and a number of spines at 
the posterior angles. From the post(‘rior margin s|>rings a row of long 
bristles extending to the bordcT of the following tergite, except at 
the posterior angles, where they extend only about half way to the 
border. Projecting betwe(‘n each pair of long bristles, particularly 
towards the centre of the border, is a single minute thorn bristle. 
Tergite 3 bare. From the centre of the ])osterioi* border the long 
hairs extend on to tlie following tergite and may bo interspersed with 
one to two thorn bristles. Tergite 4 bare; the long bristles springing 
from the middle of the ])ost(nnor margin art* much lon.g(n‘ than those 
of the preceding tergites and extend some distane.e beyond the margin 
of the following tergite. The single thorn bristles which alternate 
with them are twice a long as those of the other tergites. Tergite 5 
bare, with very long hairs and stout tliorn bristles. Tergite h bare. 
On the posterior margin the lojig hairs are less numeroiis; two of the 
most median extend almost the full lengdh of the anal segment. 
ArwZ segment short, broad, the anterior half bare, the posterior 
half with an irregular transverse series of thorn bristles with two 
longer bristles, their apices directed towards one another. Laterally 
a number of dark thorn bristles. The posterior margin bears dorsally 
at each hind angle two long bristles and ventrally a single long bristle. 

Ventral Aspect (PI. xlv, fig. 2). — Basal sternite with the middle 
line slightly furrowed, the surface with four irre.gular rows of short 
bristles. Ctenidium with 50 to 60 spines. Stemiites 2 and 3 with the 
spines along the posterior margin of varying length, only a few reach- 
ing to the margin of the next sternite. At the posterior angles are 
two to three bristles which are semi-erect and curved and may be 
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longer than those along the margins. Surface bare except for some 
minute bristles at the sides. Sternite 4 nearly as long as the two pre- 
ceding sternites. Hind margin curved and bearing in the middle 
short stout thorn bristles arranged in two rows, one on the margin 
of twelve, the other in front of eleven to twelve shorter bristles. On 
either side of these extend longer and finer bristles. From the pos- 
terior angles some long bristles similar to those of the preceding 
sternites. In front of the marginal series is a row of semi-erect 
bristles. Anal segment with a number of erect hairs at the sides and 
at the posterior end. Claspers strong, almost reaching to the margin 
of sternite 4, slightly separated, their apices directed inwards and 
downwards. On the outer side of each clasper are some short slender 
bristles directed outwards, and towards the base are some short and 
one very long slender bristle directed outwards. These are the pair 
referred to in the description of the dorsal aspect. 

Abdomen 2 (Dorsal aspect). (PI. xlv, fig. 3). Basal tergite 
trapezoidal, small and not reaching to the sides of the alidomen, its 
hind margin widely sinuate and bearing at the hind angles 6-7 large 
bristles of equal length and one small bristle. At the sides of the disc 
are short bristles while the middle is bare. Tergite 2 is long and 
broad, and resembles in appearance that of the preceding species. It 
is suhcordate in form and is divided longitudinally into two halves 
by a faint irregular line. Each side is convexly curved anteriorly 
and coneavely sinuate posteriorly, the hind margins being aeiiminately 
produced. Each hind margin bears 3-4 long stout bristles, and in 
front 4 small thorn bristles. On (uther side* of th(‘ dividing line are 
scattered a few short bristles, a grouj) of bristles is situated at (‘a(*h 
of the anterior angles, while a few oceur along the lateral margins. 
The tergite is situated well within the lat(*ral margins of the abdomen; 
anteriorly the basal sternite may be seen extending on (*ither sid(‘ of 
the tergite, while posteriorly there is an area of connexival membrane 
extending at the sides and below the tergite. A series of four 
moderately long bristles is borne on the lateral margin of the mem- 
brane. Below th(' produced hind margins of the tergite is a ehitinised 
area carrying on its rounded hind margin five suberect bristles. 
Anal segment broader than long, its surface bare. Anteriorly 
each side is convexly curved while the hind margin is emarginate. 
From each hind angle spi’ings two long liristles and a group of small 
thorn bristles. 

(Ventral aspect). (PI. xlv, fig. 4). The abdomen is indented at 
the sides owing to the collapse of the connexival membrane. Basal 
sternite resembles that of the male, though the segment is broader 
and longer and the spines are arranged in more irregular rows. 
Sternites 2 and 3 are very short and are entirely covered by the spines 
of the ctenidium, the ends of the bristles projecting beyond the ends 
of the ctenidial spines. Sternite 4 short, its surface bare, the bristles 
on the hind margin resembling those of the preceding sternites but 
spaced farther apart. Sternite 5 very much longer, and with two 
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rows of bristles ; one on the hind margin resembling those of the other 
sternites and with two to three long bristles at the sides, while the 
second row is situated on the disc at the posterior end. 
Subgenital plate resembles that of the previous species, being 
broad, membranous, and bare. On the disc towards the posterior end 
is an irregular row of short bristles. Two moderately long sub-erect 
bristles are situated between this row and the hind margin. The hind 
margin is rounded, and has a row of fourteen bristles, those in the 
middle ))eing arranged in a group of eight while a pair of long bristles 
on either side of these resemble those at the sides of stemite 5. A 
few short bristles also occur on the sides. 


Host. — Nyctophilus gauldi Tomes. 

Wales, llazelbrook, Blue Mts., 12.1.1921. 2 c? 1 2, col- 

lected by Mr. L. Abrahams. 

Typea . — Holotype c? K49848, allotype 2 K49850, and paratype c? 
K49849, in the collection of the Australian Museum. 


T}i(‘ principal diJferences 
follows : — 


Basal torgite bearing at either hind 
joigle 

Tergite 2 b(‘aring on each produced 
hind angle 

N. falcosi 

Anal segment (dorsal aspect) long^ 
with a number of short bristle.s scat- 
tered over the posterior two-tliirds of 
the segment ; others at the sides, ar- 
ranged along the whole length of the 
segment. 


‘n falcozi and hrcncauda are as 
faJeoci 5 hrevicauda J 


Large 

8nmll 

Large 

Small 

bristles. 

bristles. 

bristies. 

bristles. 

4-.*) 

3 

0-7 

1-3 

2-3 

0-7 

3-4 

4 


N. hrrvtcauda 

Anal segment (dorsal aspect) short, 
da-rkly pigmented, with a group of 
short dark bristles in the posterior 
half; others at the sides, .arranged 
along the posterior two-thirds of the 
segment. 


Nyctsirihiv (Listkopoda) parilis Wall'er. 

Sycte7'ihm parilis Walker, dourn. Linn. So(^ Lond., Zool., v, 1861, 
p. dOO; Speiser, Arch, Naturg., Ixvii, 1, 1901, p. 52. 

Syctcrihia (Listropodia) stylkliapsis Speiser, in Voeltzkow, Reise in 
Ost-Afrika, ii, 1908, p. 200, i $ . 

Lisfrapodia tolishna Speiser MS. Scott, Ann. Mag. Nat. Hist., (8), 
xiv, 1914, p. 230, as a synonym of parilis, 

? Lipoptena tolisina Muir, Bull. Mus. Zool., Harvard, liv, 1912, pp. 
351-366, pi, ii (larva). 

Nijrterihia { Listropodiu) parilis Scott, Ann. Mag. Nat. Hist., (8) xiv, 
1914, p. 231, pi. xii, hgs. 20-23 ^ . 

Distrihutim , — Batchian (Moluccas); Amboyna; Australia; (? 
Madagascar). 
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Batchian, 1 c? (the type), collected by A. R. Wallace, host un- 
recorded; preserved dry in British Museum. 

Amboyna, a number of males and females from Miniopteriis 
schreibersi, 1908, F. Muir. 

Australia, 1 6 preserved dry in British Museum, labelled ‘‘Aus- 
tralia”; presented by Mr. Tomes, 57.7 ; on Miniopterus austrciHs/^ 

(Madaj?asear, see above, remarks on Nycieribia stylidiopsis 
Speiser) . This species is not represented in the Australian Museum. 


NyCTERIBIA (LiSTROPODA) SARARINI FolcOZ. 

Nycteribia (Listropodia) sarasmi Faleoz, Nova Caledonia, Zool., hi, 
1923, p. 89, fi^^s. 9-12. 

Distribution. — Australia, New Caledonia, Loyalty Islands. 

Logs. — New Caledonia; Oubatche (type locality) and Ciu, males 
and females on 'Minioptcrus australis Tomes. Loyalty Is. : Lifou and 
Kepenee, males and females on the same species. Australia: Moss- 
man, Queensland (F. Muir, Coll. No. 473). This species is also 
unrepresented in the Australian IMuseum. 


Genus Cvceopodia Kolenati 1862. 

Cyclopodia Kolenati, Horae Soc. Ent. Ross., ii, 18G2, p. 82. 

Logotype. — Nycteribia sylesi Westwood. 

Paracyclopodia Scott, Parasitology, ix, No. 4, 1917, p. 608. 

Ilaplotype. — Nycteribia roylii West. 

Scott lias separated the genus Cyclopodia into two subgenera, 
restricting Cyclopodia to the type N, West wood and proposing 

(p. 608) Paracyclopodia for the type N. roylii Westwood^"*. The chief 
differential features ap{)car to lie in the width of the head and 
elongation of the anterior coxa\ Scott does not refer either to C. 
similis^^' or to C. ptcropus, which according to his diagnoses fall into 
Cyclopodia s. str. 

At the same time he proposed a new genus Tripselia, which he 
regarded as related to Cyclopodia, for Nycteribia {Acrocholidia) 
fryeri Scott, but which does not eoneem us at present. 


Westwood — Trails. Zool. Soc. Lond., i, 1835, p. 288, pi. 30, figs. 1-25. 
Westwood — Loc. cit, p. 290, pi. 30, figs. 20-28. 

Speiser — Entoniol. Nadir. (Karsch) xxvi, 1900, p. 292. 
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Cyclopodia (Cycia)podia) ptebopus Rainbow. 

Nycteribia pteropus Rainbow, Rec. Austr. Mus., v, 1904, p. 78, pi. ix. 

Cyclopodia pteropus Ferris, Amer. Mus. Novit., No. 110, 1924, p. 5, 
%. 5. 

Localities. — Mapooii Mission Station, mouth of Batavia River, 
Gulf of Carpentaria, from Rteropus gouldi Gray (Types) ; Babinda 
Creek, Queensland, from Rteroinis conspicillatm Gould. To these 
previously recorded localities I would add three males and one female 
collected by me from Pteropus poliocephalus Temm. shot in the 
Botanic Gardens, Sydney, on the 13th April, 1920, and which agree in 
all particulars with the tyj)es of C. pteropus. Amon^t the wealth of 
material recently presented to the Australian Museum by Dr. W. E. J. 
Paradice of Il.M.A.S'. Geranium, is a fine series of the Spectacled Bat, 
Pteropus conspicillatus, from the North Barnard Islands, south of 
Cairns, Queensland, from which I was delighted to secure nine males 
and ten females which are novel to our collection from this bat. 

Notes. — In the Australian Museum collection there is a male and 
female Nycteribid from an unknown host collected by Dr. J. P. Illing- 
worth at Cairns, North Qut'ensland. These are labelled Cijclopodia^ 
sim4lis Speiser, a species originally described from New Britain in 
1901, but I do not know by whom th(‘y were identified. They agree 
in structure with the types of Cyclopodia pteropus Rainbow, and if 
their determination as C. sioiiJis proves accurate, Ferris’s statement, 
'‘I am not at all certain that they can be detinitely separated,’’ will 
be shown to be corrc^et, in which event Rainbow’s species would Ix'come 
synonymous with C. smilis, thus considerably extending the range of 
the species. 

Material examined. — The types of C. pteropus Rainb., w^ere 
mounted dry on a card and ]io single specimen was designated as 
holoty])e. Two of these specimens, a male and a female, have been 
cleared and mounted in Canada balsam, permitting the characters to 
be seen to greater advantage. The specimens from Pteropus polio- 
cephalus are likewise mounted in balsam. In all the female specimens 
from Pteropus gouldi and P. poliocephalus examined by me, the long 
setae borne at the sides of the abdomen near the apex vary in number 
from three to four in each group, though in Ferris’s figure there are 
six b]’istles in each group. In other respects they appear to be 
identical. 

Six specimens from the series secured by Dr. Paradice have been 
mounted in Canada balsam. In these the females are larger than the 
females from Pteropus gouldi and Pteropus poliocephalus ^ while the 
males on the contrary are smaller than the males from the other hosts. 
Otherwise the forms from the various hosts appear to resemble one 
another closely. 
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No. 2\ 

By 

Akthuk a. Livingstone, Assistant in Zoology, Australian Museum. 


(PI. xlvi and Fig. 1.) 


FURTHER STUDIES ON MEMBERS OF THE GENUS CONESCHARELLINA. 


CoNESCIlAUEIiLJNA ORASSA ( TcuisOn-Woods) , 

Lunulitcs iCnpularui) cnma Tenison-Woods, Trans. Proc. Roy. Soc. 
S. Auslr., iii, 1880 (1879-80), p. 5, })1. 1, tigs. la-e. 

Bipora crassa Whitelegge, I’roc. Linn. Soe. N.S. Wales, (2), ii, 1887, 
p. 343. 

LimulUes crcutsa Jelly, Syn. Cat. Ree. Marine Bryozoa, 1889, p. 140 
(synonymy). 

Bipora cra^sa Kirlv])atriek, Sei. Proc. Roy. Dublin Soc., vi, pt. x, 1890, 
pp. 012, 022, pi. xvii, tig. 5. 

(^oncscharcllina crassa Livingstone, Roc. Austr. Mils., xiv, 3, 1924, 

]). 212. 

Like its allies, this species has been refei*red to many genera, and 
parts of! its stru(*tur(' liave bemi misinterpreted by previous authors. 
33ic large pores situated far above the peristomial apertures, and 
which I prove to be lilameiit pores, have been mistaken for vibraeular 
ct*lls by Teiiison- Woods ; the saim* pores were obviously mistaken by 
Whitelegge for the small special pores, characteristic of the genus, 
and which are usually found situated just above the peristomial a])er- 
tures. The type specimens of LunulHrs cra.ssa Ten. Wds. are housed 
in the IMacleay Museum at the University of Sydney, and I have been 
able to examine them critically in association with a worn specimen 
from Murray Island, Torres Strait, and a series of fresh specimens 
from off the coast of New South AYales. The special pore is present 
in all, but is clearly seen imthin the distal border of the peristomial 
aperture, a unique position which apparently distinguishes this 
species from all others of the genus. 


1 For No. 1. ISi ‘0 Rec. Austr. Mus., xiv, 3, 1924. 
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Its unusual situation evidently caused Whiteleg^re to misinterpret 
its real nature, and that which he believed to be the special pore 
characteristic of the j^enus Canescharellina was another into which 
the base of a lonj? filamentous process was inserted. This last evidently 
functions as an or^an of atta(*hnient, and (‘an be seen in situ in freshly 
preserved examples, but is so delicate that it is very easily dislodged 
when the sj)eeimen is handled. 

Tenison-Woods’ figure of C. crcLHsa is a little misleading, as he 
has shown tlie zooecia and filament pores (called in his paper 
‘Wibracular pores”) to be too regular and too close together in 
relation to their size. The shape of the true zooecial aperture, how- 
ever, is correct. 

Uvmsed description . — Zoariurn solid, roundly conical and some- 
what depressed : tlie whole covered by a thin ti’ansparent membrane. 
The zoariurn betwe(*ii the peristomial ai)ertur(‘s is covered by low 
cal(*are()us (‘levations with corresponding depressions and irregulari- 
ties occurring mostly in the neighbourhood of the apex. These are 
su])plement(Hl by minute i)ores unevenly distributed over the surface. 
Zooecia und(‘fined, their apertures and p(‘ristomes serving to indicate 
only approximately their i)()sition; the arrangeimuit of th(‘ zooecia 
is in regular linear s(‘ries. 

The zooecial aperture is deeply sunk, pyriform in shape, and 
with a well defined sinus in its proximal borcler. The opennilum is 
yellowush and chitinised, fitting perfectly into the aperture and sinus. 
In general appearance the operculum much resembles that of (\ 
anguJopora, but it is considerably wider-. 

The peristome is greatly i)roduced at the sides, mu(*h as in C. 
(ingulopora, and on zooecia near the edge of the colony it is prolonged 
into a tubular structure. Both the normal zoo(‘cia and the growing 
zooecia on the edge of the colony have slit-like ptu'istomial apertures 
whi(*h are much narrower distally than proximally, though the shape 
of the latter is subjeci to slight variation. 

The special pore is situated above and outside the zooecial aper- 
ture, but directly within the narrow distal portion of the i)eristomial 
aperture. In some zooecia it is hardly discernible, while in others on 
the same colony its presence is unmistakable. It extends downwards 
as a tube from the top of the peristome, through the peristomial 
aperture, and towards the zooecial aperture. The wall of the tube is 
yellowish in colour and is of a (ihitinous nature. 

The special filament pores, which may be found later to correspond 
with the lunoecia found in otlier species, are situated between the 
zooecia over the whole upper surface of the colony; they have a 
circular margin and are almost as big as the peristomial apertures 

2 For figure, see Kirkpatrick (Zoc. cit.). 
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nearby. These filament pores expand below into cup-shaped cells, 
which have no connection with the surrounding^ zooecia except by 
means of communication pores ; these are present on the basal wall of 
each cell, irregularly spaced, and from two to four in number. 

The f^ filaments still remaining attached to the colony arise 
from the filament pores, are yellowish in colour, and appear to be 
incomplete ; the longest of these measures about 1 mm. 

The avicularia are elliptical or almost rounded; they are irregu- 
larly scattered over the surface of the zoarium and sometimes occur 
conspicuously at the bases of the low calcai'cous elevations on the 
zoarium. Each avicularium possesses a distinct crossbar upon which 
is a well developed central lingula, but this latter structure is some- 
times found to be obliterated by wear. The mandibles of the 
avicularia are semicircular or almost elliptical in shape. 

The ooecia are present only on the smallest specimen before me and 
are very peculiar in shape and structure. They differ from those of 
V, phUi'ppienah^ in not being smooth all over and globose in shape, 
though they are external and occupy the same position in relationship 
to the zooecial a})er1ure as in that species. They are curved and some- 
what l)(‘an-sliaped ; their tops are tiatteued, and at the curved distal 
end of this tiatteued area there is a thin, blade-like, calcareous exten- 
sion hord(‘red by a row of (‘longated ])or(‘s. Th(‘ external surface of 
the curved distal and lateral ooecial walls is smooth, while the flat- 
tened frontal wall is distinctly granulated. 

Valour . — Uniform dull yellow as described by Tenison-Woods. 

The foregoing description is prepared from several specimens 
ranging in size from 9.5 mm. by 5 mm., to 3 mm. by 1.5 mm. 

VarUition. — Tin* sinallest juvenile sjiecimen, the only one on 
which ooecia occur, dilfei's from the adult form in having a greater 
abundance of avi(*ularia ; tin* produced peristome is present only on 
zooecia at the extreme edge of the colony, and is not nearly so well 
developed as in the adult. 

The special pore, generally seen within the distal border of the 
produced peristome of fully d(‘veloped zooecia on adult colonies, can- 
not be detected in the young example. 

Notwithstanding the variation noted above, I believe the small 
example to be referable to U. vraasa, the series at my disposal clearly 
showing transitionary stages between the snialf and the large 
specimens. 

3 Like Miiplostoiic (Proc. Roy. Soc*,. Vict., (n.s.) xxiii, pi. i, 11)10, p. 0) 

1 cannot soc the “ liinhriated stigma in froiUP’ of ihv ooocia on spcciinoiis in tho 
Australian Museum collection, though on some example's there is a faint, irregular 
line in front. A belt of pores, however, may be observed at the jiinctioji of the 
ooecia and the frontal zooecial walls, a fact which was not referrt‘d to by 
Maplcstone. 
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Localities, — The Australian Museum collection contains speci- 
mens from : — Murray Island, Torres Strait ; collected by Messr^ C. 
Hedley and A. E. McCulloch, 1907 : 16 to 18 miles north-east of Port 
Jackson, New South Wales, 75 to 80 fathoms, trawled by s.s. Gooi^ 
ambee,’’ May, 1924, and presented by Mr. C. W. Mulvey: about 80 
fathoms off the southern coast of New South Wales, trawled by s.s. 
‘‘Karaaga,’’ August, 1924, and presented by Mr. Melbourne Ward. 

The species has been recorded from: — “70-80 fathoms, off Cape 
Three Points, and Fort Stephens/^ New South Wales, April, 1857 
(Tenison- Woods) ; Murray Island, Torres Strait, 15-20 fathoms 
(Kirkpatrick). 

NOTES ON THE LUNOECIA AND SPECIAL FILAMENT PORES AND THEIR 
RELATION TO METHODS OP ATTACHMENT. 

Whitelegge {loc. cii., 1887, p. 347) gave evidence that filaments 
served as means of altachmeiit for lUpora pJnlippicnsis, and that 
each of these structures appeared to grow out of an avicularium, and 
attach itself to worm tubes and fragments of shell. Mapl(?stone^ on 
the other hand, considered that all tln‘ conical forms had small 
avicularia and pores on their apices, and filaments similar to those 
recorded on C. phiJippiensis grew from the pores and probably served 
to anchor the colony to the sea tioor or some submerged object. Unfor- 
tunately, this author offered no evidence to support his contention. 

Up to the present, anchoring filaments have been discovered on 
only two species of the genus — C. philippiemis and C, crassa. They 
appear to arise from avicularia in the former, but in the latter they 
arise from distinct and specialised pores almost as big as the peris- 
tomial apertures of tlie zooecia. Filament pores similar to those of 
C, crassa, are also present on C. ampulla ( ]\la])lestone) and C. ehurnea 
( Maplestone), but not knowing llieir function IMaplestone called them 
“large round perforations/' though later he vaguely intimated their 
presence and function in his paper on “Growth and Habits of 
Biporae''’ ^ I have searched for traces of anchoring filaments on the 
type specimens of C. ehurnca and C. ampulla in the Australian 
Museum Collection without success, but I believe they will be found 
on fresh specimens and in a similar position to those of C. crassa. 
In this event, the three species would be conveniently associated in a 
new genus which would provide for forms possessing a conical 
zoarium, without lunoecia, and with the type of anchoring filament 
pores indicated above. 


* Maplestone — Proc. Roy. Soc. A^ict., (ii.s.) xxiii, jit. i, 1910, p. 3. 

* Maplestone — loc. cit. 
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We are still ignorant as to the significance of the lunoecia or 
special crescentic pores which are a characteristic feature of some 
species of the genus. Whitelegge (loc. cit., 1887, p. 338-9) thought 
they might be new zooecia forming between the older zooecia, but 
I share the opinion of Levinsen® that such a process is impossible. 



Fig. 3. 

The ooocia of C. rmssa scon near the edge* of a juvenile colony. Drawn from a 
specimen obtained 1(5-18 miles N.K. of Port Jackson, N. S. Wales, 75-80 
fathoms. 


Knowing lliat (\ C7*a^sa possesses anchoring filaments which arise 
from special cells, is it not logical to suppose that the lunoecia of the 
related species may servo the same purpose as suggested by Waters^? 
I have examined about sixty x>reserved specimens of ConcscharelJina 
atigulopora but have failed to find any filaments. This may he due 
to imperfect preservation, however, and I think they will be discovered 
in fresh speeimens. 


6 Levinson — Morph. Rys. Stud. Ohoil. Brvozoa, 1900, p. 310. 

7 Waters — Journ. Linn. Soc, Zool., xxxiv, 1918-22, p. 400. 




AUSTRALIAN PLATYPEZIDAE [DIPTERA]. 

By 

A. L. Tonnoir, Assistant, Canterbury Museum, Christchurch, N.Z. 

(Fij^ures 1 and 2.) 

To my knowledge no species of Australian lMatyi)ezidae have been 
described with the exception of one wliich was erroneously placed by 
A. White in the Enipidae‘. 

When collecting in Australia and in Tasmania in the years 1921 
and 1928, T came across a few specimens of that family belonging to 
two species, and later Dr. Eustace W. Ferguson was kind enough to 
send me for study some specirncms wdiich he had collected in New 
South Wales. INty best thanks are due to him for the loan of this 
material, which I have returned to him ; the types ai*e deposited in the 
Australian Museum, Sydney. 

All these specimens belong to the genus Pluii/pcza, and are small 
and inconsi)icuous forms of moderate interest, among which I dis- 
tinguish four species that are rather difficult to differentiate unless a 
careful investigation of the male genitalia be made. 

The species d(‘scri})ed by White, Ironomyia vmcuhUa, is, on the 
contrary, very interesting on aec'ount of its peculiar characters, which 
give it a special place in the family. 

The chief characters of the Platy])ezidae may be summed up as 
follows : — 

Head large ; eyes nearly always touching in the male for a long 
space, well distant in the fimiale; ui)per facets of the male’s eyes nearly 
always dilated; antennae composed of three simple joints, the third 
joint b(‘ing always larger than the others and sometimes conspicuously 
so, and provided with a terminal arista which has usually a small basal 
segment. Thorax with chaetotaxy little developed, only on the sides 
of the mesonotum and the edge of the scutellum. licgs nearly always 
with the hind tibiie dilated and also the first three or four joints of 
the hind tarsi ; the genera Opclia and Irmiomyia form an exception in 
this peculiar character of the family. The wings have a peculiar 
glassy texture, their venation varying a great deal according to 
genera; in the majority the anterior branch of J\1 is forked and the 
discal cell is present, besides the vein Oui meets the anal vein in an 
acute angle, the so-called anal cell being therefore somewhat elongated ; 
the genera Opetia and Ironomyia again form an exception in that 
respect. 


1 White — Proc. Eoyal Soc. Tasmania, 1916, p. 217. 
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The two Australian genera may be easily distinguished in the 
following manner: — 

1. Eyes touching in the male; hind tibiae and base of hind tarsi dilated. Sc 

not fused with R,, M, + 2 forking near the tip of the wing a long way from 
the posterior cross vein; anal cell with its extremity acute. PJatypeza, 

2. Eyes only approximated in the male; hind tibiae and tarsi not dilated; 

Sc fused on a great part of its length with Hi; fork of M long, placed at the 
top of the posterior cross vein w’hieh is oblique; anal cell with its extnmiity 
rounded. Ironomyia. 


Genus Platypeza Meig. 

Key to the Species . — 

(Until more material is obtained, the species can be safely differentiated 
only in the male sex, and on characters given by the genitalia.) 

1 . Dist.al end of the claspers rounded 2 

Distal end with a sharp tooth P. aeumiimla, n. sp. 

2. The subanal internal lainelhn with a long pointed projection at their internal 

corner P. fergusoni, n. sp. 

The subanal laniellaj without projection 3 

3. Subanal lamellae with their edge denticulated P. deniwulata, n. sp. 

These lanndhu with a smooth edge P. griseolaf n. sp. 

As tlie four speoies ai*e very similar, I shall deseribo only one of 
them at some length and compare the otliers with it. 


PbATYPEZA FEROITSONI U. Sp, 

(Figure lA.) 




Figure 1. 

A. ITypopygium of fergusoni in profile. D. P. griseola. C. P. 

denticulata. 1). P. acuminata. On tlie left of each hypopygium is represented 
the sub-anal laimdlae of the corresponding spc'cies. 


Male. 

Specific Characters , — Velvety black, the abdomen with grey mark- 
ings at the tip and on the side of the base of the pcuiultimate visible 
segment; halteres brown; legs brown with lighter parts at the knees 
and on the tarsi. 
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Face and wrons bare ; antennae dark with the third joint roundish, 
only a little Var^^er than the preceding? one ; arista bare, about three 
times as lonjljv as the three first joints. 


Thora*x with the usual chaetotaxy; scutellum with four erect 
bristles ; 'abdomen with a rather long black pubescence. 


First and second joints of the hind tarsi equally broad, the first 
distpctly longer; third joint narrower, about as long as the first; 
fourth joint nearly normal; distal border of the two first joints convex 
on the external face of the tarsi, straight on the internal face. 

Venation . — Sc ending a little before the middle of the wing; r-m 
placed much before the end of that vein; M, about three times as 
long as Mj,; m very little longer than the last part of M 3 , first part of 
A distinctly but not much shorter than the last one; stigma not dis- 
tinctly coloured. 

Hypopygium as per Fig. lA ; the side-pieces relatively short and 
broad with a w'cll rounded extremity; the sub-anal internal lamellae 
with a long projection at tlunr internal comer, this projection slightly 
curved outwards. 

Length of body 2fi mm., wing 8 mm. 


Femaus, 

Venation as in male, differing only sometimes in ]\L being not 
quite so short ; face and frons bare, the latter about one-quarter of the 
total head width ; antenim as in male. 

Mesonotum grey with four little distinct darker bauds; abdomen 
velvety black with grey markings, the first segment completely grey 
(when seen from the side), the second I 0 the fifth with a basal trans- 
verse grey band interrupted in the middle, sixth completely grey. 
Ilalteres ochraceous. Legs lighter than in the male especially the tarsi ; 
hind tarsi much broader than in the male, the second and third joints 
relatively smaller than the first, the third being of the same width as 
the preceding one. 

Same size as in the male. 

Holotype, male, Hobart, January 4th, 1923 (A. Tonnoir). This 
specimen was collected in sweeping the grass around the water reserve 
pond. 

Paratyi)es, four males and five females bred from agaric by Dr. 
Ferguson, Sydney, April, 1917. One female from Wilmot, Tasmania, 
Januai*y 8 th, 1923 (A. Tonnoir). 
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Another female found by the writer on Mount Wellington, Tas- 
mania, differs from the others by some detail of colouration, and may 
belon.^ to another species, but, as it is rather insecure to base a new 
species on a sin^yle female specimen, I will only note here the dilference 
to call attention to this form. The palpi are bright orange, the 
proboscis a little darker. There are six bristles on the scutellum and 
the prescutellar bristles are more numerous. The fifth abdominal 
sef?ment is completely ^rey, the base of the feniora orange, the knees 
more broadly so, and also the tarsi. 

Fj.atypkza (ikiseola n. sp. 

(Fij^ure IB.) 

Male. 

Specific Characters . — Very similar to the precedintj: sfX'eJes, from 
which it differs only by soim^ details of colouration, by a few minor 
points in the venation and by the structure of the hypopyj’iuni. 

The two fii’st joints of the antennae oranj>e (the third missiii") ; 
palpi orange, labellum darker. IVIesonotuni greyish black with very 
indistinct bands. llalt(‘r(*s Imown, their stem and apex of the knob 
li.U’hter. Abdomen l)la(*k with extensive greyish markin^^s; sid('s of 
first and sec'oiid seuinents ^rey, third and fourth with a ^rey transverse 
band extemdinji nearly their whole width but not touching their anterior 
border and in1errupt(‘d in tlie middle, fifth and sixth sej^ments com- 
pletely ^H’ey but for a narrow transverse black line at their base. Lej2:s 
brown ochraeeous, kjiees and tarsi lighter. 

Venation,— r-jUr nearer the level of the extremity of Sc; M. 
relatively Ionian' and the last portion of INTj e(|ual to m or slightly 
longer. 

Hyi)opy.«ii]m with the side pieces not so broadly rounded at the 
tip, internal lamellae without internal projection (see Fi^. IB). 

Size: Body and win^ 2^ mm. 

Ilolotype male, Sydney; bred from at^aric with the prec(‘ding 
species by Dr. Ferjc^usoii. 

PlATYJ'EZA DENTICULATA U. sp. 

(Figure 1C.) 

Male. — Nearly completely dull species with only the anterior tarsi 
somewhat ligliter and the apex of the sixth abdominal segment grey. 

Venation as in P. fergusaiii, differing only by the stigma being 
more distinctly marked, by shorter Mg (being about f of Mj), by m 
being equal to the last part of M.^. Hind tarsi similar. 
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Hypopy^iinn aeoordinp: to Fi^:. 1C; clasper of ai)oiit the same 
shape as in the two preceding speeies but mor(‘ elongated; sub-anal 
lamellae gently denlieulated o!i their ed»*e. 

Si/e of body and win^ respeetively : 2--; and 2i mm. 

llolotype: Sydney, Aujjrust 2bth, 11123 (Dr. Fer^nison). 

A femah^ s})(Timen from Sydney, May 21st, 11^23, is very doubt- 
fully refer r(‘d to tin* above sjjeeies. The venation agrees rather well, 
l)ut th(‘ hind larsi ar(‘ rnu<‘li wider and the (‘.olouration (litf(‘rs, as is 
usually the (*ase foi tlu‘ IVniales in this family. 

l^'are ui'ey, frons blaek, mesonoturn blaek, with only a sliijht 
^M'eyish linvie without any band. Abdorneri V(’lvety hlaek, the se^^- 
ments 2, 3, and 4 with a basal transverse l)and int(‘rmpted in the 
middl(‘, sejjimenl o (•om})h'1ely blaek and 0 (‘ompb't('ly j^rey. AVinj^ 
21 mm. ; body 2 mm. 


rL\TYPK/.\ .venMlN.VTA, fL sp. 

I Figure ID.) 

Male. Similar to l\ fcyffu^oiii, but abdointm blaek, sli^^htly shin- 
ing, only the bth se^nnent dull ^rey. Venation also similar, only ]\r. 
relatively shorter. 

Hy[)opy^ium ( Ki^. ID); <iuite distinet by the extreinity of the 
elaspers whieh eari‘ies a tooth: penis with a sharply })ointed extremity, 
whereas it is blunt in all the other speeJes. 

llolotype: Sydney, Oetober lOtli, 1021 iDr. Ferj^uson). 


(rctius Ikonomyia Whitf. 

As already imuitioned, tlu^ ‘ 4 enotyp(‘ /. tiHiculaUt White was plaeed 
by that author in the family Kmpidae, but 1 think there can be no 
doubt that this s])eeies belonjis to the l^latype/idae. Foufusion between 
these two families has oeeiirred more than onee ; for instanee Meijj:en 
plaeed Cirtoma and Micropterua in tlu' Platype/idae, and the j^eiius 
M irn^sania, wliieli has been always eonsidej*ed as belon^dii^ to the 
Empidae, has been recently reeojiiiised as a Platype/id by Melander. 

Professor Bezzi, to whom I sent some specimens of Jronomyia, 
also considers them to belonfx to the Platypezidae. 
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111 his jjeiieric (liajjjiinsis White says lliat th(' eyes are 1o\i(*lniit» in 
tlie male and that the pr()l)()seis is short, hardly j)roje(*tin^ from the 
oral aperture. This is not the ease, as shown by Fi^ui'es 2B and T: 
the eyes of the male are elosely a])proxiniated but not tonehinu, and 
the proboseis and palpi ai*(* of fair length. 

His aeeount of the venation is nearly (*orree1. witli tlie e\(M‘ption 
that Se is not eomj)letely fused with K,, its base and tip beiim Tree. 
As his tijrnre is ratlier ina(‘enrate, [ am jzivin^ Inni* a eanuM'a lueida 
drawin*: of it (see Fi<z. 2A ). whieli also shows better tlie jx'euliar sliape 
of the l*latyj)e/id winii. From the median V(‘in haekA\ard the V(‘nation 
is strikiniudy similar to that of sona* Fm[)idae. and ('onse(jnently veil 
distiind from that of any known Platypezidae. 'Fhe fork M, M, is 
bioujiht l)aek to tin* middle of tin* win.u', riuht airainst the posterior 
eross vein, whieh is almost longitudinal in dir<*etion, ^dvine thus to 
tin* diseal et*ll a sliap(* wliieh is never found in the Idatypezidae but 
oft(‘n in the Fmpidae. ''Pin* vein Fu inst(‘ad of joininji’ A under an 
acute an^le is lamt into a short eurve and meets A at ri^ht an^de ; 
this is Iherefon* similar to what is tound in tin* llybotinae; it must 
be this pt‘euliar feature that induced White to [ilaec* this insect in that 
S(d)-family of the Fmpidae, to whi<‘h its geinu’al fa<*i(‘s heaj's however 
no i‘(‘seml)lance whatev(‘r. 

The structnn* of the ant(*niiae is rather diverjicnt from what is 
found in the IMatype/idae , it is more like the antennae of some 
Muscoidea. The peculiar manner in whicdi tin* tliird se^'menl is 
artieulat(*d with the second is worthy of noticf* ( s(*e Fi;^nr(*s 2r> and F; ; 
it is to sonn* extent similar to what is found in some l)oli(*hoj>odida(‘. 

The hind le^s do not show the peculiar* cliaracter of tin* Platy- 
fiezidae, tin*ir tibiae are j^radually widenin*^ towards tin* extremity, 
which is not tiattened, the metatarsi are somewhat thickei* than the 
other joints, but the tarsi are in no way dilated as is tin* case of all 
Platyjiezidae uith the exception of Opctia. Besides the tibiae* of all 
the lejjs carry some bristles dorsally, two on the ant(‘rior ones and 
three or four on the hind ones. 

In spite of all these diverj^inf; characters Jranomijia must be 
coJisidered as a Platypezid chiedy on account of the nature of its 
intejiuments, the texture of the winji', its venation, especially in the 
anterior jiart of the winji, and the nature of the sliji’ina, as well as the 
shape of the head. 
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RECORDS OF THE AUSTRALIAN MUSEUM. 


Ironomyia MAciJJiATA White, 

(Figure 2.) 

(3nly the male of this species was Jaiowii to White. 1 found in 
Tasmania thro(‘ sp<'eimens, one fcmiale on Mount WeHini?ton in 
November, 1922, and a male and a female to^iether in the Cradle 
Valley in January, 1923. 




Figurt* 2. 

Ironamyid maculata. — A. wing; H. head suoii fr(»m tlu* front; C. head in profile. 


The female differs from the male as follows: — 

Fact* and frons grey, peristoma shining black on the sides; the 
width of the frons is equal to h of the whole head. Antennae grey, 
edgt* of the second joint ferruginous. Mesonotum brownish grey 
with four longitudinal bands, the externaf ones placed after the suture 
and much on the side; between the internal ones there is a very 
narrow dark line on the posterior {)art of tlie notum. Scutelliim dark, 
its sides grey. Tlal teres with light stem and dark knob. 

Abdomen brownish grey with three series of black velvety spots, 
a median one and two lateral, the posterior edg(‘ of the segments being 
silvery grey in front of the lateral black spots; the first segment is 
completely grey. Legs as in the male. 

Size: Body 6mm., wing 6 mm. 



A REVISION OF THE GENERA TAPIIOZOUS AND SACCO- 
LAIMUS (CHIROPTEKA) IN AUSTRALIA AND NEW 
GUINEA, INCLUDING A NEW SPECIES, AND A NOTE ON 
TWO MALAYAN FORMS. 

By 

Ellis Le G. Troltghton, Zoologist, Australian Museum. 

{Plates xlvii-xlviii.) 

When ree.ently eompilinj? a popular work upon the bats of Aus- 
tralia and New Guinea, I found it impossible either to differentiate or 
discredit certain spi eies hitherto included in the f^enus Taphozom, 

The type of JLimsay ’s hargravei was known to be in the Australian 
Museum collection, and a review of all the material yielded other 
interestinj? sp(^eimens, most important of these being the type of T. 
flaviventris Peters. This ty])e has not been examined or commented 
upon since Gould returned it to Waterhouse, after its description 
in 186G, when the author failed to remark upon the absence of wing 
pouches; this omission, coupled with his likening the species to australis, 
led to a Tai)hoz()an tangle which this ])aper endeavours to unravel. 
Also in the IMuseum collection are two specimens from Port Moresby, 
Papua, whose characters and colouration apparently warrant their 
description as a new species. 

Upon appealinir to the Director of the Queensland Museum, Mr. 
H. A. Longman, F.L.S., as to the validity of De Vis^ species, 
nudiclnniatiis and funiosus, he promjhly forwarded me typical material 
of the two species for examination, and has since very kindly for- 
warded four flaviventris from Queensland. In the same liberal manner 
the Committee of the Maeleay Museum has kindly placed the bats 
of that collection at my disposal. 

I am, therefoi'c, very favourably ecpiipped with material for the 
purposes of this paf)er, which endeavours to reorganise the New (iuinea 
and Australian species previously relegated to Taphozaus in its un- 
restricted foirni ; the seven species hitherto recorded for the above 
area are reduced to three, their characters being reviewed and more 
clearly defined. The addition of one new spe(M(*s, and the elevation 
of T. a, georgianus to specific rank, makes five species in all for the 
area under review. 

To the authorities of both the above institutions my most sincere 
thanks are due for their generous response to an appeal for material; 
also to Mr. John Shewan, (Curator of the Maeleay Museum, for his 
help in selecting specimens. I also desire to express very sincere thanks 
to my friends, Messrs. Allan R. McChilloch and Tom Iredale, for 
their helpful comment and advice, and to ]\Iiss Joyce K. Allan and 
Mr. J. R. Kinghoim, for their help in preparing several illustrations. 
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RECORDS OF THE AUSTRALIAN MOSEUM. 


The genera Taphozoits and Saocolaimus. 

Dobson (1875) divided Taphozous into two subjronera, Taphozous 
and T aphony cteris, and Hollistei' (1913) later rejrarded the two as 
distinct j?enera. Tboriias (1915) also admitted their .generic status, 
but pointed out that the name Saccolaimus antedated that of 
Taphonycieris hy many years. He also (1922) synoptically arranged 
the genera of the Taphozous group. An examination of all the material 
available to me, however, shows that an important character used 
to separate Taphozous and Saccolaimas is not constant. 

Though the absence of wing pouches has hecm considered typical 
of Saccolaimus, De Vis wrote that they were either very small or 
absent in his nudichmiatus, which has the complete bullae typical of 
SiU'colaimns. Further, upon examination of a new species described 
below, I find the complete bullae typical of ^accohvuaus, and the clearly 
developed wing pouches of Taphozous. In view f)f these conflicting 
characters it is nec(‘ssary to modify Thomas’ synopsis, and, as 1 con- 
sider the character of the bullae alone insufficient to distinguish the 
genera, it appears to me probable that additional material may prove 
the generic distinction untenable. Meanwhile the two genera may be 
synoptically arranged thus: — 

A. Bullae perfect, the autero-internal sides cojupletc*. Upper anterior 

]>remolar proportionately larger, and acutely cusped. liadio- metacarpal 
pouch rudimentary or absent (well developed in mixtus only). Inner 
margin of <‘ar not pajnllate. Lower outline of mandible eonvi'x beneath 
premolars in the Australian and New Guinea species Sarcolaimus. 

B. Bullae imperfect, the antero-internal sides incomplete. Upper anterior 

premolar proportionately very small and simple, not acut('ly cusped. 
Kadio'metacar))al ponch always well developed, inner inargin of ear 
papillate. Lower outline of mandible markedly concave beneath premolars 
in the Australian and New Guinea forms Taphozous. 


OeiMs Saccolaimtts Temniinch. 

Saccolamns (Kuhl MS.) Temrniuck, Monogr. Mamm., ii, 1841, pp. 
277, 279 (Type by taiitonomy T. saccolmmus Temm., Ihid.y p. 
285). Id., Lesson, Nouv. Tabl. Regn. Anim., 1842, Mamm., p. 19 
(published as a synonym of Taphozous from Kuhl MS.), /d., 

Miller, U.S. Nat. Mus. Bull. 57, 1907, p. 93. Id., Thomas, Joum. 
Bombay Nat. Hist. S'oe., xxiv, 1915, p, 57, and Ann Mag. Nat. 
Hist, (9) ix, 1922, p. 2()(). 

Taphonycteris Dobson, Proc. Zool. Soe. 1875, p. 548, and Cat. Chir. 
B.M., 1878, p. 379 (subgenus for T. saecoJaimus, aifmis, and peli). 
Id., Montieelli, Ann. Mag. Nat. Hist. (G) iii, 1889, pp. 487-9. Id., 
Hollister, Proc. U.S. Nat. Mus., xlvi, 1913, p. 308. Id., Thomas, 
Journ. Bombay Nat. Hist. Soe., xxiv, 1915, p. 57. 
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Diagnosis , — Bullae complete antero-interiially, there bein^ a total 
lack of the emargination of their inner sides such as found in 
Taphozoiis, Radio-metacarpal pouch absent except in nudidmiiatus 
(very small or absent), and in nmxtus (clearly developed). Lower 
lip divided in front by a deep grroove which varies in depth, but is 
always more clearly marked than in Taphozmis. Inner margin of ear 
not papillate. Small anterior upper premolar proportionately much 
larger, and with a longer and more acutely j)ointed cusp than is 
found in the allied .genus. Lower outline of the mandible convex 
beneath the premolars, in the three Australian and New (luinea 
species. 

Genotype. — S. saccohnmus (T. saccolaimus Temminck). 

Bange . — 1 tidia, C(‘yl()n, Burma, Philippines, Austro-Malaysia, 
New (luiiiea to Australia. 

Synonymy and hisiory. — Saccolmmus was omitted by Dobson but 
is quoted l)y Miller as of Lesson in su(*li a manner that the name 
could have hemi r(*garded as a pure synonym of Taphozous, as Lesson’s 
work is unavailable to me. The name was revived by Thomas (1915) 
without any information concerning its history, and its validity was 
therefo]*(i in doubt according to the records given by the two authors. 
T have, however, ti'a(‘(‘d the original introduction by Temminck as 
above, detinitely establishing the validity of Saecolaimus. 

Key to the species occurring in Australia and New Guinea: — 

A. niuU'rsarfjioo coiiHpieuously lij»htor tliaii upper. Posterior floor of 

ineso])terygoi(l fossa deeply j^rooved. Sj)lieuoid ]>ils deep, their median 
ridge high, rising to the levid of th(‘ floor of the m(*Koyd(‘rygoid fossa. 

a. Forearm 70 - SO umi. Wing pouches absent. Small secondary gular 

sac present. T^ndiU’surface creamy nhite. Basal length of skull 22 - 23.5 
mm flavtventris. 

b. Forearm (U.5 - 02.5 mm. Wing pouches present. Secondary gular sac 

absent. Tbidersurface pale buff-brown. Basal length of skull 18.5 - 19 
mm mixtus 

B. Undersurface not coiiH}>ieiiously lighter than up])er. Posterior floor of 

mesopterygoid fossa smooth, without a deep groove. S}>henoid pits 
shallow, th(*ir meflian ridge low, not rising nearly as high as the floor of 
the meso])terygoid fossa nudiciuniatus. 


Saccolaimus PBAVivENTRis Peters. 

(PI. xlvii-xlviii.) 

Taphozoiis flaviventris Peters, Proe. Zool. Soc. 1866 (1867), p. 430. 
Id., Waterhouse in Harcus, South Austr., 1876, p. 192 (re- 
cord only). Id., Dobson, Cat. Chir. B.M., 1878, p. 382. 
Id., Ogiiby, Cat. Mamrn. Austr., 1892, p. 96. Id., De Vis, Ann. 
Q’land Mus. No. 6, 1905, p. 37, and 38 (footnote). Id,, Lonn- 
berg, Kungl. Svensk. Vet. Ak. Tlandl., lii, 2, 1916, p. 3 (record 
only). 
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Taphozous austraJis, var. flariventris Dobson, Proc. Zool. Soc. 1875, 
p. 551. 

Taphozous hargravei Ramsay, Proo. Linn. Soc. N.S. Wales, i, 1, 1876, 
p. 81. Jd.f Dobson, Cat, (^hir. R.M., 1878, pp. 382-3. Id,, Ogilby, 
loc. cif. Id., De Vis, loc. cit, 

Taphozous affinis, var. insignis Leche, Proc. Zool. Soc., 1884, pp. 51-53, 
fig. 4 a-c. Id., Ogilby, loc, cit., pp. 96-97. 

Diagnosis . — Forearm 70-80 mrn. Size large, females slighter in 
form and skull dimcuisioiis. Male with a large gnlar sac, (PI. xlvii, 
fig. 1) upon the ventral wall of whieli is situated a small secondary 
sac; gular sac absent in females. Wing pouches absent in both sexes. 
Outer base of oar commencing exactly midway between the corner of 
the mouth and the rear base of the tragus. Lower lip grooved in 
front. Colour above auburn to blackish brown; creamy white below. 
Basal length of skull 22-23.5 mm. Tlah. Australia. 



Fig. 1. Palatal ridges of S. jkivivvniris. 


External characters . — Inner margin of ear commencing above the 
eye, slightly convex to the tip; the outer margin is slightly concave 
below the tip, followed by an even convexity, ending opposite the 
tragus where the margin is thickened and emarginate, thence convex 
to the outer base situated midway between the angle of the mouth 
and the tragus base. Outside of ear almost naked except for a sparse 
edging of hairs at the base; inside sparsely but evenly haired. Tragus 
(PI. xlvii, fig. le) with inner edge evenly concave, rounded but some- 
what uneven above, a deep notch just below the top on the outer 
edge. The groove in the centre of the lower lip is not so sharply 
incised, nor the ridges on each side so clearly defined as in Dobson 
figure of a films or my specimen of saecolaimus, the borders of the 
groove being broadly and smoothly rounded. The width between the 
nostrils is also greater than in the figure of afiinis, in which they are 
shown as barely separated. Palatal ridges (Fig. 1) with the four 
hindmost divided into double arches. l\Ieasurements on p. 321. 
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Pelage . — Head well furred to between the eyes, thence the snout 
is sparsely covered with short hairs to its tip. Fur of back extending 
a short distance onto the wing membrane, to a line drawn between the 
upper thirds of the humerus and femur; the long fur barely extends 
onto the interfemoral, ending in a straight line slightly beyond the 
tail-root, rest of membrane very slightly haired. Below the wing 
membranes are lightly furred as above. 

Skull (PI. xlviii, fig. la-d). — Palation slightly posterior to the 
lateral palatal edges, i^osterior floor of nies()])terygoid fossa deeply 
grooved. Sphenoid pits smaller but dee])er than in nudlrluniatus, 
and, unlike the condition in that si)eeies, the median dividing ridge 
rises as high as the floor of the mesoi)terygoid fossa. Saggital crest 
well defined and extending to the oecii)ut. Lower outline of the 
mandible roundly convex beneath the canine and anterior premolar, 
thence almost straight posteriorly, there being no trace of the marked 
concavity found in T. australis. 

A careful coni[)arison of the crania of flu* types of hargravei and 
ftavirentris, and the male fiom iMoree with the secondary pouch, as 
well as crania from Queensland localities, shows them to agree in all 
characters and in general contour. The skull of the type of hargravei, 
in my opinion an adult feinale, is slightly more slender in general 
proportions, the frontal region is not so broad or ihe forehead so 
deeply excavated, and the brain-case is not (piite so inflated as in males. 
There is a skull of a female from Fidsvold, Queensland, exactly the 
same length as the hargravei skull, witli which it agrees in all details, 
the conclusion therefore being that the slightly shorter length and 
more slender build is typical of the skulls of f (‘males of flavivenfris 
over a wide range. Ck)rrespondingly three males, including the ty])e 
of flaviventris, the Moi*ee specimcji, and one from Queensland, have 
skulls of the same length, and very consistent in having the same 
dimensions and general cojitour. 

S'mall upper anterior ])remolar proportionately very large, ecjual 
to half, or more thaji half, the size of the ])osterior ])remolar; the 
cusp long and sharply pointed. 

Variation . — A series of twelve specimens indicates that the colour 
of the back is decidedly variable, ranging from a darkish auburn 
brown to blackish brown with black tips. Hitherto flavivcntris lias 
been regarded as a yellow-bellied form as opposed to tlie white-bellied 
affims, but it appears that the under sui'faee of specimens of 
flmnveniris is somewhat variable in colour. This coindusion is sup- 
ported by statements contained in letters from Miss Florence M. Irby, 
of Casino, New South Wales, who presented two specirmms to the 
Museum, and who wrote of the under surface colour: — “My brothers 
found five in a hollow tree . . . two are creamy white, others yellowish 
and one a pure white. 1 have now examined nine of these bats and 
can see absolutely no difference in them beyond that of the colours 
underneath. 1 really think it is merely a difT(*rence of age. The first 
four examined were pure white.” The fur is unicoloun'd, though 
somewhat lighter basally above and below. 
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The large gular sac and small secondary sac on its ventral wall 
are present in the spirit ous males from Moree, New South Wales, and 
Eidsvold, Queensland, and, in my o})inion, the secondary sac is faintly 
discernible in Peters’ mutilated type. In the nine dried and spiritous 
females examined there is no trace of the development of rudimentary 
edges of a gular sac, though in several specimens there is a slight 
difference in the integument, or spaj'seness of the fur, which indicates 
the area of the gular sac. 

Leche described and figured the tragi of the type of his var. 
insignis as being differently sha])ed on each side, but each tragus in 
all my specimens of ffarivenins is similar in shape to the right hand 
tragus of insignis (fig. 4 b.), the left tragus of Leche ’s type apparently 
being distorted. 

History and characters of type, — Waterhouse forwarded the type 
specimen, a male, to Lou Id, and the s])ecies was described by Peters 
in 18b7, who stated that it was “represented by a single male submitted 
to my examination by Mr. Lould.^^ The type was returned to Water- 
house, who forwarded it to the Australian Museum fis part of an 
exchange in 1871, the s])ecime!i being listed in a letter headed “South 
Australian Institute, Museum, Adelaide, 5 duly, 1871,” with the 
following note in Waterliouse’s handwriting: “separate 1. Taphozo'us 
flaviventris. Bad ])ut only dui)lieate at present. This specimen was 
sent to (Jould and is d(‘senbed in Proc. Z. Hoc., Nov., 18b().” Prom 
the foregoing it appears that Waterhouse sent the type, which was in 
very bad condition ajid whose value was not then so apparent, pre- 
ferring to keej) the bettor but far less interesting duplicate. 

In describing the type of fUiviventris, which is a male, Peters 
traced the exisLmce of the “large fossa” or gular sac common to 
many species of the genus hut, owing to the mutilated condition of 
the type, failed to observe any traces of the small secondary sac, 
whose presence he probably did not even susp( ct. However, in spite 
of the rough incision through the centre of the gular region, it is still 
possible to discern the edges of the large gular sac. 1 also consider 
that with care, uiider strong binoculars, one can trace the edges of a 
small secondary sac such as is figured for insignis. The mutilation 
of the specimen doubtless took place with the original skinning. Water- 
house having referred to the “bad” condition of the specimen in 
1871, and it was doubtless in this damaged and poorly preserved 
state when examined by Peters. Though unable to discern any very 
certain signs of the secondary pouch in the type, I infer that Peters^ 
specimen possessed this feature in common with Leche ’s type of the 
variety insignis, as the Moree and Queensland males, which both 
possess the secondary pouch, agree with the type of flaviventris in 
every other plastic and cranial character. 

After careful examination 1 can definitely state that there are 
no traces of wing pouches in Peters’ type, and therefore flaviventris 
is distinguished from australis by the total absence of the wing 
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pouches which are so well developed in the latter, and not only by 
size and colour as hitherto understood. Unfortunately Peters over- 
looked mentioning? that fian'rcntris lacked wiii^? pouches, therefore 
his statement that it was “nearly related^’ to amtralis, beinj? “dif- 
ferent in colour and its superior size’’ misled subsequent authors, who 
believed that fiaviventrk also possessed winj? pouches. Mucli con- 
fusion has resulted from tliis belief, and Dobson, beiiif? unable to 
examine Peters’ type, stored in the Australian Museum since 1871, 
placed the species next australis in the win^-poiiched section of the 
genus. Consequently De Vis, supj)osing that flaiwentris possessed 
wing pouches, erroneously maintained that ^^hargravci is a sound 
species and a fine one,” because the latter lacked them. 

Discussion of Synonyms. 

1\ hargravei . — A detailed examination of Eanisay s type satisfies 
me that Dobson was correct in regarding hnrgravci as synonymous 
with flavivfntriSy though in spite of Ramsay’s definite statement that 
“There is no sign of a gular pouch,” Dobson cast doul)t upon its 
absence which he regarded as “the only difference of importance.” 
Indeed, were the type of Jumjravri a male, the absence of the pouch 
would have served to separate the two species, all the males of flaviv- 
cnirisy possessing well deV(>loped pouches. However, I cannot agree 
with Dobson’s suggestion that Ramsay might have failed to observe 
the presence of a gular pouch, after having “examined it carefully 
in water.” Examination of the type of hargravciy whose measure- 
ments, colour and plastic charactei*s agree in detail with a female 
flaHventris from Moree, convinces me that no gular pouch existed 
in Ramsay’s type. A feasible ex])lanation is that owing to the remark- 
able prolongation of the female genitalia anteriorly, Ramsay mistook 
the sex of his type, whi('h is really a female and not a male as stated 
by him. As in several other species of the Taphozous group, there 
is no trace of even the rudimentary edges of a gular pouch in females 
of /Javirentris ; the absence of the gular pouch in Ramsay’s type 
therefore confirms the identity of the two species. 

T. afjlnis imigms . — In describing his South Australian specimen 
as a variety of the Malayan affinis, Leche was apparently unaware of 
the existence of fiaviveniris as he wrote that “up to this time only 
one Australian species belonging to this genus is known, viz., T. 
australis y Gould.” 

There is a male in the Australian Museum collection from Moree, 
N.S.W., which has the large gular sac with a small secondary sac 
on its ventral wall, as described and figured by Leche for affinis 
insignis. A detailed comparison of this specimen with Peters’ type 
of fim^iventris shows them to agree exactly in their colour and cranial 
characters, their measurements and plastic characters also being quite 
in accord, excepting only the uncertainty regarding the presence of 
the secondary pouch in Peters’ type. 
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Summary. — Just as the Moree male agfrees in detail with Peters’ 
type and Leehe’s description, so a female in the collection, which is 
also from Moree, agrees in every external detail, including colour 
and dimensions, with Kamsay’s type of hargravei from Bulli, New 
South Wales. The association of the male and female forms in the 
same district at Moree further confirms the conclusion, of which I 
have no doubt, that affinis insignh represents the male, and ha/rgrawi 
the female of flaviveniris. Contributing factors in the general con- 
fusion were that Peters was unable to discern traces of a secondary 
pouch and also failed to note the absence of wing pouches in his type ; 
another factor being that both Leche and Ramsay overlooked the 
existence of flaviventris in describing their types, the latter author 
apparently being unaware that Peters’ type was actually in the 
Museum collection. 

Type. — An adult male, in the ''old collection” of the Australian 
Museum. Received in exchange from F. C. Waterhouse in 1871, and 
entered as No. l‘J7 in the Museum’s earliest register compiled by 
Secretary Palmer about the year 1877. Tied to the type is an old 
label reading '' Taplwzoiis flarivcntris, (lould, Proc. Zool. Soc., 1866, 
Male — Type.” In view of this label and Waterhouse’s letter noted 
above, I have no doubt that Ibis s})ecimen is the type of the species. 

Other specimens examined. — A s(*ries of eleven males and females 
including the type of hargravei registered No. M.2349 in the collection 
of the Australian Museum, also four specimens lent by the Queens- 
land, and one by the Maclcay -Museum. 

Localities, — Bulli, Moree, and Casino, N.S. Wjiles; Woody Point, 
Eidsvold, Morcton Island, Charter’s I’owers, and Cairns, Queensland; 
Port Darwin, Northern 'I’erritoiy. 

Distribution. — South Australia (Leche), and northern South 
Australia (Waterhouse) ; Northern Territory; (Queensland; New South 
Wales. 

Conclusion and cemparisou toiih ally. —Vpon reviewing a large 
series of specimens, including the type and that of a synonym, from a 
wide range of iocaliti(‘s, i have no hesitation in concluding that T. 
hargravei and T. affinis var. insigyiis are synonymous with flaviventris. 

Apparently most nearly allied to the affinis-saccolaimus form of 
India and Malaysia, flaviventris is readily distinguished by having a 
small secondary pouch situated on the ventral wall of the large gular 
sac in males, and by the females lacking even the rudiments of a gular 
sac such as is found in females of the allied form. The possession of 
the secondary pouch in males is apparently unique amongst Aus- 
tralasian membei*s of the Taphozous group, being absent in the new 
species described herein, and doubtless lacking in nudicluniatus too, 
though males of the latter are not yet known. The simple flattened 
form of the tragus also serves to distinguish flaviventris from the 
two local allies. 




Comer of mouth to ex- 
ternal base of ear 
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Regarding these dimensions it should be noted that the measure- 
ments of a dried skin agree perfeetly, to within a mm., with the 
spiritous type, exce{)ting only in those features obviously subject to 
distortion in skinning, and in the 2nd phalangis of the 4th and oth 
digits, which vary considerably in the same specimen. A duplicate 
skull also agrees perfectly in contour and measurements (within 0.5 
mm.) with those given above. For additional measurements see pages 
340-341. 

Ilah . — Port Moresby, Papua. 

Tifpe . — Adult male, number A. 3257 in the Australian Museum 
collection. (Ither s[)ecimens, a dried skin and skull, A.3258, and an 
odd skull, A.325b, all from Port Moresby, and purchased from Kendal 
Broadbent in November, 1878. 

Note on the typical scries. — It is worthy of comment that Ramsay 
appreciated the dilfercnces exhibited hy the specimens which are 
registered in the Australian Museum collection as “M.3256-8, Tapho- 
zous ausiralis, Port Moresby, I'urcluised Kendal Broadbent, Nov., 
]878.’’ Under the j*efererice quoted above Ramsay wi*otc: “Specimens 
from l^roadbenl’s collection. Under surface ashy white, back brown, 
wings and face black, otherwise the same as the Cape Y^ork examples, 
from which it may prove to be specifically different.” 

Coinparison with allies. — A small form distinguished from 
flaviventris and saccolainiHs by the possession of wing pouches, and 
its much shorter Lorcariu and skull. It may be further distinguished 
from the former by the shallow gular sac whose ventral wall is with- 
out the small secondary sac found in the male /lavivvniris ; also, if 
the sex of the dried skin is correctly identified, the females of the new 
form possess a definite gular sac, which is entirely absent in the 
female flaviventris. From nndiclunialus, which according to De Vis 
may develop very small wing iiouches, it dill'ers in having a much 
shorter forearm and skull, and by having a conspicuously lighter 
under surface, instead of the almo.st uniform colouration found in the 
latter ally. The shape of the tragus also distinguishes this species, 
being thicker and more fleshy than the lialtcned, comparatively simple 
tragus of fUiviventrisy while it is proportionately longer and not nearly 
so rounded and thickened as in nndiclnnial as. Cranially it is distin- 
guished from De Vis’ species by having the posterior floor of the 
mesopterygoid fossa de(q)ly grooved instead of smooth, and by its 
deeper sphenoid pits with their dividing ridge rising almost to the 
level of the fossa floor, instead of being much below it as in 
nudichmiatus. 

It is readily distinguished from all other forms with wing pouches 
typical of the genus Taphozom by its complete bullae typical of all 
Saccolaimus. Though of about the same size, it differs markedly from 
the local T. atiMralis in the darker colouration of the fur of the back, 
which is not parti-coloured but brown from base to tip ; below the fur 
is also unicoloured, not being tipped with brown as in ausiralis. The 
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shape of the tragus, and more deeply grooved lip, also serve to dis- 
tinguish the two forms externally, an additional feature being the 
larger anterior upper preinolar, typical of all IScuxolainnis. 

SACCOIiAIMUS NUDiriiUNIATUS Df Vis. 

(Plates xlvii-xlviii.) 

Saccolaimus nudicluniatus De Vis, Ann. Q’land Mns., No. 6, 1905, 

pp. 39-40. 

Taphozous ijranti Thomas, Ann. Mag. Nat. Hist. (8) viii, 1911, pp. 
378-9. 

Diagnosis . — Forearm 71-75 nun. Form stout; digits short and 
heavy, (lular sue represented in females (PI. xlvii, tig. 2) by a well 
defined almost naked area (‘iieireled posteriorly by rudimentary pouch 
edges; no doubt there is a gnlar sac present in males. Wing pouches 
absent, or very small (I)e Vis). Outer base of ear eommejicing much 
nearer the tragus base than the corner of the mouth. Lower lip 
thickened in front, slightly emarginate above, deeply grooved below. 
Colour above reddish brown, below paler brown. Condylo-basal length 
of skull 21-23 mm. llab. North-eastern Queensland and S. Dutch 
New (luinea. 

K,rlernal charaetvrs . — Inner margin of ear commencing above tl)e 
eye, its lower third concave, thence (‘venly convex to the tip, not 
pajhllate. The upper tbree-(piarters of the outer margin forms a 
wide-angled convexity, in the lower part of whieli the ear margin is 
bent inwards to form a flattened ledge, which is deeidy emarginate 
opposite the tragus, followed by a convex lobe whi(*h terminat(*s the 
outer margin ; tlie outer base reaches to about one-third of the distance 
between tlie outer tragus base and the mouth corner. Tragus (IT. 
xlvii, fig. 2e) (piite circular in its upper outline, peculiarly bulbous 
above, the front surface of this rounded upper poiTion concave, tlie 
bind surface very convex ; covered with minute papillae and scattered 
hairs. There is a distinct notch at the middle of the outer margin, 
the rounded upper part of this margin curving inward and down- 
ward and ending in a ledgi* attached to the front surface of the tragus 
at the middle of its height; the notch is followed by a slight convexity, 
in its turn follow^ed by a shallow concavity. Other characters as in 
the diagnosis. 

Pelage . — Face in front of the eyes sparsely c()vei*(‘d with short 
hairs; a vertical band of fur behind the eye. External basal third 
of ear conch furred, the rest naked; inside evenly but sparsely hairi'd. 
Tragus hairy. Fur of tlie back extending onto the wing to a line 
between the proximal thirds of the humerus and femur; posteriorly 
the long fur does not extend past the femora but ends in a definite 
line drawn between their proximal ends, about 8 mm. from the tail 
base. Rest of back and interfemoral membrane sparselv haired. 
Below the fur is short and thin, the chin is sparsely haired to a level 
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with the outer ear bases; antebrachial membrane sparsely furred, 
a post-radial band also present and forming: a thiekish patch in the 
radio-metacarpal aiii^le. Proximal third of the humerus covered with 
dark fur similar to that of the chest; wing: membranes covered with 
lighter long:ish hairs to a line between the upper halves of the humerus 
and femur. Fur of tlie under surface not extending: beyond the tail 
root. 


Reg:arding: the colour and external characters of their respective 
species as gnven by De Vis and Thomas, the striking: similarity is best 
indicated by tabulating? excerpts from each description as follows : — 


nudicUiniatm, 

Coi 

‘'back, rich red brown with 
“scattered white spots’" . . . 

“hairs white at the extreme 
base . . . beneath, pale 

greyish brown."" 

Giilar sac in 
“represented by a fold of in- 
tegument and nearly bare skin 
vithin its compass."" 


qranti. 

“above deep reddish brown"" 
. mottled with a number 
of irregular whitish i)atches ; 
bases of hairs paler. Under sur- 
face paler brown. " " 

adult female — 

“represented in female by a 
sharplv defined naked space on 
the throat, with distinct edges."" 


Radio-metacurpal pouch — 

“very small or absent ... “No radio-metacarpal pouch."" 
minute."" 

The following table shows the important external and cranial 
measurements of granti to be very much in accord with those given 
by De Vis, and taken by myself, of sj)ecinjens of the type series of 
nudiclunmi us, 

grant i, nxulicl u mat us. 

Type. Female eotype. De Vis" description. 


Forearm 

71 

73.5 

75 

Head and body 

89 

92 

93.5 

Tail 

24 

26 

26.5 

Ear 

18 

19 

16 

Tragus 

5 

5 

5 

3rd Digit— 

metacarpus 

67 

72 

— 

1st phalanx 

27.5 

29.5 

29 

Skull— 

greatest length 

21.7 

25.8 

— 

condylo-basal length. . 

21 

23 

— 

zygomatic breadth . . 

16 

17 

— 

interorbital breadth . . 

7.8 

8.5 



front of canine to back 

of m® 

10.1 

10.8 
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The most important points of disagreement in these dimensions 
occur in the metacarpus length of the third digit, and greatest length 
of the skull. The disparity in the metacarpus lengths may quite 
conceivably be accounted for by variation, measurements of twelve 
flarwentrifi having shown the phalanges to be very variable at times, 
even in the same specimen. Regarding the greatest length of the 
skulls one can only assume there may have been an error in the print- 
ing of this measurement in Thomas’ description, or else his specimen 
must be almost devoid of tlie comparatively strong and overhanging 
occipital helmet developed in the cranium of the female nudielnnmtm 
examined by me. It is difficult to explain how the greatest length 
of the skull of the granti type should be given as only 0.7 mm. longer 
than its condylo-basal length, unless there was some discrepancy in 
the taking of the measurement ; the measurement taken by myself 
is from the front of the canines to the posterior end of the occipital 
helmet. For additional measurements see pp. 340-1. 

Skull. — (Jom])arison of the skull (PI. xlviii, fig. 2a-c) of a female 
co(y])e of ifiudiduniatuii with Thomas’ description of the skull of 
granti shows agreement in every detail, with the exception of the 
discrepancy noted above. As in granti, the forehead is not deeply 
excavated and the postorbital process(‘s are unusually long, being 1 
mm. longer lhan in the largest skull of faviventris. The median 
palatal notch (palation) is decidedly posterior to the lateral palalal 
edges. The posterior i)aid of the floor of the mesopterygoid fossa is 
smooth, without the deep, sharp, median groove found in sarcolaimns, 
flaviventris, and mixtns. The sphenoid pits are large and not very 
deep, and their median dividing ridge is comparatively low, not ris- 
ing nearly as high as the door of the mesopteiy.goid fossa. Bullae 
about as in fiaviventrk, 5.3 mm. long. Lower outline of the mandible 
decidedly convex beneath the ])remolars, there being no concavity such 
as is found in T. australis. 

Variation. — Thomas described the wing pouches as absent in the 
type of granti, whereas De Vis mentioned that they were either very 
small or absent; in the latter’s cotype examined by me there are very 
faint but definite traces of rudimentary wing pouches. Otherwise, 
with the exception of the discrepancy in the skull lengths and the 
length of the 3rd metacar])us referred to above, the charactei*s of 
granti are strikingly in accord with those of undid nniut us. llegard- 
iug any differences which may be apparent, allowance should be made 
for the fact that the specimens of the latter are somewhat larger 
than the single specimen of granti, and also for variation in the 
methods of authors in taking measurements, as well as the considerable 
natural variation of individual specimens. Thomas having failed to 
mention the extent of the pelage in his ty])e, it is impossible to state 
whether there is a comparative bareness of the extreme lower back 
of granti as is found in De Vis’ specimens. 
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Localities. — Gowrie Creek, Cardwell, Queensland (De Vis) ; 
Paramau, Mimika R., S'. Duteh New Guinea, low country (Thomas). 

Comparison with allies. — As De Vis pointed out, the nudity of 
the lower back appears to indicate a slif^ht affinity with nudiventris, 
to which mi^ht be addt*d the development of a decided occipital helmet. 
However, the complete inner sides of the bullae, the hairy abdomen 
and tratjfus, and non-papillate ear, and the extension of the fur onto 
the winj^ membranes above, definitely distil i.q:uishes this form from 
nudiventris : these differences also being maintained by the respective 
ranges of the two forms. This species is distinguished from sacco- 
laimas, flanventris, and mixtus by the absence of the deep groove 
in the jiosterior floor of the mesopterygoid fossa and by other cranial 
characters detailed above, and by its colouration. The peculiarly 
rounded oiitliiu' of the tragus and marked thickening of its upper 
part, also distinguishes this species from its allies, the tragus of 
flaviventris being flattened and comparatively simple, while in mixtus 
though more flesliy, it is not markedly rounded or nearly so thickened 
above as in nudieluniaius. 

Conclusion. — When describing his New Guinea species, Thomas 
was apparently unaware of De Vis' nudieluniaius^ failing to refer to 
it in any way, and regardiiig sarcolaimus as most nearly allied to 
(jranti. He stressed certain cranial characters as distinguishing his 
species from saecolaimus, all of which T find to be present in a cotype 
of De Vis’ s])ecies. In view of the foregoing, as well as the similarity 
of the external eharact(‘rs as indicated by the cotype, and De Vis’ 
descrii)tion, I have no liesitation in regarding granti as synonymous 
with nuddiiuniat'us. Additional specimens from New Guinea may 
show granti to he .suhs7)ecifically distinct and representative of a 
slightly smaller form, but a large series would be required, and then 
might only tend further to unite the two forms. 

The geographical range of the two might appear to support their 
distinction, at least subspecifieally, were it not for the fact, pointed 
out by 1 redale, that the same species of birds are known to range 
over both areas. Such evidence of affinity between the birds of the 
Mimika River and Gardwell areas, considering the strongly volant 
habits of bats, tends to contirm my conclusion that the species are 
synonymous. 


S'ACcoLAiMUs sAccoLAiMus Temminck. 

Taphozous saeoolaimus Temminck, Monogr. Mamm. ii, 1841, p. 285, pi. 
lx. Id., Dobson, Proc. Zool. Soe. 1875, p. 554, and Monogr. Asiat. 
Chiropt., 1875, p. 172. /d., Leche, Proc. Zool. Soc. 1884, pp. 52-3. 
id., Monticelli, Ann. Mag. Nat. Hist., (6) iii., 1889, p. 489 
(synopsis). 

Taphozous affinis Dobson, Ann. Mag. Nat. Hist., (4) xvi., 1875, p. 232; 
Proc. Zool. Soc. 1875, p. 555; Monogr. Asiat. Chiropt., 1876, p. 
173. Id., Leche, loc. cit. Id., Monticelli, loo. cit. 
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Dobson wrote that affinis was closely allied to saccolaimus^ which 
it resembles in ^?eneral structure and measurements, beinf? distin- 
guished only by its colour and the rudimentary condition of the j?ular 
sac in females in which only the margins are developed. The colour 
of affinis was described as black above and white below, as opposed to 
the dark brown back mottled with irregular white patches, and red- 
dish-brown under surface of saccolaimus. 

There is a dried skin of a female Saacolaimus from North 
Borneo in the Australian Museum collection which combines the upper 
surface colouration of sarcolahnns with the rudimentaiy gular sac of 
the female affinis, in which only the margins are developed to surround 
a bare area devoid of any cavity. The fur is dark brown mottled with 
white above as in saccolaimus, while the under surface is creamy white, 
more nearly approaching the “pure silky white’’ of the under surface 
of affinis; it is noteworthy tliat the median line of the under surface 
is washed with a faint huffy tinge, strongest on the chest and lower 
abdomen, suggesting a faint tendency to the reddish-brown of the 
typical saccolaimus under surface. 

Specimen examined . — Adult female, Australian Museum collec- 
tion no. ]\1. 45. Purchas(‘d from E. (Icrrard in 1886. 

Variation . — As the specimen from the northernmost range of 
affinis possesses the upper surface colouration of saceolaimns, it is 
possible that the structural character said to separate the two fonns 
may also be variable. In describing aff'inis, Dobson referred to the 
variability of colour in bats rendering it unreliable alone as a specific 
difference, hut he regarded the rudimentary gular sac of the female 
as a good specifi(‘ character. Examination of other species of the 
group indicalts that both the neck and wing pouches may vary con- 
siderably, for T. (jeorgianus is without tlie sign of a neck pouch, and the 
two S. mixtus from I’ort Moresby have small wing pouches typical of 
the genus Taphozaus. 

Commenting upon the variability of certain characters used to 
differentiate members of tJie Tapkozous g^roup Monticelli (1889) sug- 
gested that the size of tin* feet offered a more consistent diagnostic 
ehara(der. lie then presented a modified synopsis of the group and, 
in addition to the cliaracters T have already discussed, sliowed sacco- 
laimus as having the forearm I'angin.g from 71-73, and tin* foot from 
14-16 mm., contrasted with 65-67 and 17-18 in affinis. These figures 
would seem convincing, suggesting that affinis possessed the shortest 
forearm and the longest foot, were it not that Monticelli appears to 
have made an error either in taking or arranging his measurements, 
as shown hereunder. Tn his catalogue Dobson do(*s not give the fore- 
arm length of saccolaimus, but that of affirm is given as 2.9 ins. 

73.5 mm., and thus the latter would appear to have a maximum fore- 
arm length just half a millimeter in excess of that given for sacco- 
laimus by Monticelli. Therefore, unless Dobson was in error, Monti- 
celli ’s key characters break down, affinis having both a slightly larger 
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foot and forearm, and the forearm len^rths of the two forms overlapping 
in a range of only 8.5 mm,, which is not excessive for individuals of 
the one species, as evidenced by the range of 10 mm. in the forearms 
of my series of ten fUivivcntris. Accepting the forearm lengths as 
similar, the foot lengths cease to be significant, as Montieelli gives a 
range of only 5 nim. for the two species, as opposed to 8.5 for the 
forearms, and again his measurements conflict with those given by 
Dobson. Th(‘refore, (‘xcinding the colour, already shown to be vari- 
able, there remains only the rudimentary nature of the female gular 
sac in affinw to distinguish that form, Dobson having stated that the 
male gular sac of the latter is as large as in saccolainim: he also stated 
that the female gular sac of the latter is much smaller than in the 
male, and it therefore seems that a/finis may prove to be merely a 
variation of sarcolmmu^i. 

— Tjcche (1884) regarded aaecoladmv^i, affinis, and his 
affinis var. imsirpiis as ‘^direct descendants of the same type, which 
through geographical separation have perhaps gained a certain per- 
manence.’^ ITe also wrote that ^^The geographical range of the three 
above-named forms seems only partly coincident. I have already 
demonstrated that TiOche’s (iff inis var. insigms is synonymous with 
flmnvcntrisy a species which cannot be confused with saccolamus, or 
the affinis form as hitherto accepted. Regarding the latter two forms, 

1 cannot agree with lJeche^s conclusion that their ranges are only 
partly coincident, as the locality of the specimen with the conflicting 
characters described above, in association with those hitherto recorded 
for the two forms, indicates t hat their ranges overlap very considerably. 

Dobson recorded saccohumus from Lower Bengal, through Ceylon, 
Malay Peninsula and Sumatra to Java, and affinis from Sumatra. 
Dobson’s otlier locality for affinis was Labnan Island, North Borneo, 
to which I add the specimen from North Borneo combining features 
typical of either form 

('(mclusion. — Tn view of the conflicting features of the specimen 
noted above, and the fact that the dimensions and ranges of the two 
forms evidently overlap, the variability of colouration in these bats, 
and the infeience that plastic characters may also vary, I consider it 
advisable to regard affinis as synonymous with saccoladmiis, pending 
the establishment of cranial characters separating the two forms. 
Possibly examination of a large series from various localities might 
serve to distinguish affinis, meanwhile the only alternative would be to 
regard it as a variety characterised by the rudimentary condition of 
the female gular sac, though it is noteworthy that the females of 
siuxolaimns have a smaller sac than the males, and therefore the 
rudimentary condition in the female affinis may be merely a matter 
of degree. 
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Genus Taphozous Oeoffroy, 

Taphazous Oeoffroy, Descr. de TE^ypte, ii., 1818, pp. 113, 126 (not 
1812 as cited by Dobson, or 1813 as given by Miller, proofs only, 
vide Sherbom, P.Z.S, 1897, p. 285). Jd., Monticelli, Ann. Mag. 
Nat. Hist., (6) iii., 1889, pp. 487-8. Id., Thomas, Jonrn. Bombay 
Nat. Hist. Soc., xxiv., 1, 1915, p. 57, and Ann. Mag. Nat. Hist., (9) 
ix., 1922, p. 266. 

Diagnosis. — Bullae incomplete antero-internally, being conspicu- 
ously emarginate on the inner sides. Kadio-metacarpal pouch always 
present and well developed. Lower lip scar(?ely grooved in front. 
Inner margin of ear papillate. The small anterior upper premolar is 
proportionately much smaller and its main cusp much lowei* than in 
Saccolaimus, its crown barely or not reaching the level of the cingulum 
of canine and large ])reraolar. LoAver outline of tiic mandible mai'kedly 
concave beneath the anterior i)r(‘molar in the Australian species. 

Genotype. — T. perforatus Oeoffroy. 

Kwnge. — Africa (except north-western portion), southern Asia, 
East Indies, Philippine Islands, east to New Guinea and Australia. 

The Australian species. — The limited number of specimens avail- 
able, together with details recorded by various authors, enables me 
to tabulate several striking cliaracters by whicli gcorgianus may be 
distinguished from austral Ls. Though doubtless somewhat varia])le, 
the characters of each form are apparently constant within the limits 
tabulated in my key, and the available evidence leads to the conclusion 
that they do not intergrade. So far as one may judge from the meagre 
details published by (k)llett, his specimen from Coomooboolaroo, 80 
miles south-west of Rockhampton, which lie identihed as australis, 
presents both the characters and larger dimensions of gvorgiayius 
rather than those of amiralis. Furthermore, though my male of 
georgianus is merely labelled ‘'Dunrobin,'’ the dimensions agree with 
those of Collett’s female, and as there is a Dunrobin 300 miles north- 
west of Rockhampton, only about 200 miles from Collett s locality, 
it is very probably the Dunrobin of my specimen. As both Collett’s 
female and the Dunrobin male are evidently referable to georgianus 
rather than australis, T am led to the conclusion that the two forms 
must be regarded as distinct species and not as sub-sjiecies, which 
Thomas considered them to be ; australis being restricted to the nortli- 
eastem coastal regions of Queensland southward to Cardwell, while 
georgianus ranges from about Rockhamj)ton in south-eastern Queens- 
land to the Northern Territory and Western Australia. 

The characters of the two speci(s may be synoptically arranged 
thus : — 

A. Galar sac present in male; represented by a naked area with a rudi- 
mentary edge in the female. Intertemporal constriction broad, 4.8 — 
5 mm., Sphenoid pits short, 3.5 — 3.8. Forearm 61.5 — 66. Tibia 
22.8 — 24.5 mm australis 
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B. Gular sac absent in male; no trace of naked area or rudimentary edf?e 
in female. Intertemporal constriction narrow, 4 — 4.1. Sphenoid pits 
long, 4,1 — 5. Forearmi 65 — 70. Tibia 26 — 28 mm georgianiis. 

Taphozous AUSTRAMS G(Hlld. 

(Plates xlvii. — xlviii.) 

Tatphozous australh (ioiild, Mamm. Austr., iii., 1863 (pt. 6, 1854), 
p. 32, pi. xxxii. Id.f Wagner, Suppl. Sehreb. Saugeth., v., p. 690 
Id.^ Dobson, Proc. Zool. Soc. 1875, p. 550, and Cat. Chir. B.M., 
1878, p. 382. Id,, Ogilby, Cat. Mamm. Austr., 1892, p. 96. Id., 
Thomas, Journ. Bombay Nat. Hist. Soc., xxiv., 1, 1915, p. 62. 

Taphozous fumasus De Vis, Ann. Queensland Mus., No. 6, 1905, p. 37. 

Diagnosis . — Forearm 61.5 — 66 mm., averaging smaller than in 
georgiamis. Cular sac (PI. xlvii., fig. 4 a-b.) : in males forming a small 
but distinct pocket enclosing a naked area in front ; in f (‘males therc^ 
is a naked area with a rudimentary edge posteriorly. Intertemporal 
(‘onstriction broader and sphenoid pits shorter than in georginnus (see 
synopsis). Fur bi-coloured: the (dolour of the tips, in old spirit 
specimens, of a lighter brown than in georgianus. Condylo-basal 
length of skull 20.2 — 20.5 mm. 



External characters . — Ear large, the inner margin papillate and 
arising above the eye ; the outer margin arising opposite, or somewhat 
below the level of the mouth corner, and nearer the mouth than the 
tragus base. Tragus (PI. xlvii., fig. 4e.) large, spatiilate and thin, 
appearing naked to the eye but the microscope shows it to be covered 
with tiny papillations and short sparse hairs ; expanded above, the top 

Ostensibly measuring the same specimen, Thomas gives the forearm and meta- 
carpal of the 3rd finger lengths as 3.5 mm. shorter than Dobson’s measure- 
ments of these parts of the King George Sound female, the forearm accord- 
ing to Dobson being 2.7 in. == 68.5 mm. 
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is evenly curved and nuicli broader than the base, Riving the appear- 
ance of a marked concavity of the inner edge. The upper lialf of its 
outer margin is almost straight, instead of decidedly concave as in 
georgianus; lower third of outer margin of tragus thickened to form 
a slight ridge or convexity which does not constitute a lobule. The 
frontal depression is strongly marked and there is a groove under the 
eye. Lower lip not grooved in front, but terminating anterioi'ly in a 
naked triangular area on each side of the centre, separated by a 
sparsely haired area. Palatal ridges (Fig. 2) five, the first and last 
complete arches, the others divided by a central depression; the hind- 
most ridge is more complete than in gcorgimim. Measurements on 
pages 340-341. 

Colour and variation . — Lack of fresh skins obviates a satisfactory 
colour description, but in wet or dried old spirit specimens the bi- 
coloured nature of the ])elage of both surfaces is always discernible 
Gould, (j noting MacGillivray, described the basal half of the fur as 
white, and it is certainly whitish, though in old spirit specimens, wet 
or dried, 1 consider the basal half of the fur creamy, rather than pure 
white, on both surfaces. Dobson, doubtless describing the somewhat 
darker coloured female gem^gianns, gave the terminal half of the fur 
as dark brown above, and paler Ixdow. In a dried old s]>irit skin from 
Cape York, the general colour of the back is a light sayal brown with a 
fawny tinge, the liead being much lighter; under surface a pale shade 
of fawny brown. 

Lacking fresh material, 1 am permitted to follow Gould s example 
in quoting MacGillivray s notes “taken on the spot” : — “Colour ( there 
are two varieties) : above, ferruginous brown; light brown in the 
centre of the back and across the abdomen; or entirely brownisli grey; 
basal half of. the fur white ; below, ash-grey, with sometimes a slight 
reddish tinge ; muzzle black.” The two varieties of (mlour refer to the 
upper half of the fur, the whitish basal half being quite consistent on 
both surfaces. 

Pelage . — Fore part of head sparsely haired to a convex line 
drawn between the eyes, as is the chin to a line drawn between the 
mouth corners. A slight tuft of fur behind the eyes. Inner margin 
of ear fringed with hair within; fur extending onto lower quarter of 
base externally, thr^ remainder of the ear either naked or very faintly 
haired inside and out. Fur extending onto the wing membranes 
above and below to a line drawn between the proximal thirds of the 
humei'us and femur. Above, the interfemoral membrane is furred to 
a line with its perforation by the tail; below, the dense fur does not 
extend beyond the anus and femora, the membrane being but sparsely 
furred posteriorly. Antebrachial membrane naked on both surfaces, 
excepting close to the shoulder. 
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Skull (PL xlviiL, 4 a-c.). — PVontal area deeply excavate, 
decidedly more so than in the three species of Saccoldimus; interorbital 
region flattened, the outline of its edges markedly concave. Palation 
about level with the lateral palatal edges, within 0.5 of a mm. Pos- 
terior floor of mesoptcrygoid fossa deeply grooved. Sphenoid pits 
deep, their median dividing plate rising as high as the floor of the 
mesoi)tei’ygoid fossa. Intertemporal constriction markedly broader, 
and sphenoid ])its shorter than in gcorgianus (see synopsis), though 
subject to slight variation in individuals. Thomas has recorded the 
width of the constriction as uniformly just 5 mm., and the length of 
the sphenoid pits as 3.5 mm., whereas in a specimen from Cape York 
and one of De Vis’ fumosus the measurements are 4.8-4.9, and 3.7-3.8 
r(\spectively. Owing to the greater constriction width, and the width 
of the brain case at th(‘ zygomata being equal to that of the larger 
gcorgianm, the cranium appears more inflated than in the allied 
species. Anteriorly the sphenoid pits are rounded and do not reach 
the level of the large vacuities outside the nasal cavities, but end about 
a millimeter from them, whereas, in georgianus the sphenoid pits arc 
narrowed anteriorly and reach forward to the level of the vacuities. 
Saggital crest weak, not reaching to the occiput as in georgianus. 

Synongmy.— TlumvdH has shown that Gould’s specimens from 
Cape York are the cotypes of australis^ and not the King George 
Sound female, regarded as the type by Dobson and which Thomas 
made the type of his subspecies georgianus. 

In 1905 De Vis described T. fumosns based upon four specimens 
from Cardwell, Queensland, wliicli he distinguished from austral'is by 
various characters. After analysing these characters, and comparing 
liis typical material with topotypical and definite australis, 1 have 
no doubt that the two species are synonymous. Dobson listed only 
the one adult female, fi*om Western Australia, and it was doubtless 
this specimen which prompted him to state that there was no trace 
of the gular pouch in females of australis, and that the chin was 
covered with hairs in ilie position of the gular sac in males. Misled 
by Dobson’s description of this character, typical of the georgianus 
form, De Vis regarded the presence of a rudimentary gular sac in 
his (Jardwell females as a spccitic character separating them from 
australis ; him ay e^T, an examination of five topotypical australis females 
shows them to have the rudiments of the gular sac equally as well 
developed as in the female co-types of fumosus. 

Other characters relied upon by De Vis to distinguish fumosus 
were: — (1) a lobule on the tragus; (2) a much shorter forearm and 
tail; (3) colour. Upon examining De Vis’ material, in comparison 
with a series of twelve amtralis from Cape York and Cooktown, and 
two georgianus from Derby, W.A., I And none of the characters 
sufficient to confirm the identity of funiosus, for the following 
reasons : — 
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(1) The tra^i of De Vis' specimens conform in detail to those 
of australis, the ^^shalIow lobule" described by him beinjr merely a 
thickenins: of the lower outer marpfin, equally well developed in all 
my specimens of australis. This thickened convexity is slightly less 
marked in my specimens of georgianus, and Dobson was apparently 
deseribini? this form when he stated that there was no lobule at the 
tragus base. The structure does not constitute a lobule as usually 
accepted by Dobson, and being exactly similar in the typical fumosus 
and Cape York australis, cannot be regarded as a distinctive character. 

(2) Dobson apparently <)uoted a large specimen of georgianus 
in giving the forearm length of australis as (2.7 ins.) (>8.5 mm., 
leading De Vis to suppose that his specimen with a forearm of 
03. *5 mm. represented a species with “a much shorter forearm." 
However, my series of australis have forearms ranging from ()l.r)-6t) 
mm., and the four fumosus forearms, as taken by myself, measure 
within these limits. 

Dobson gave the tail length as (1.3 ins.) 33 mm., and De Vis 
concluded that his specimen with a tail length of 25.5 mm. represented 
a sp(*cies witli a “much shorter" tail. Apparently measuring the 
same specimen as Dobson, Thomas gives the tail length of the female 
type of gpcwgianus as 25 mm., so that allowance must be made for 
individual metliods ol* measurement, and for the variable nature of 
the character. However, tin* tails of my series of australis range 
from 25.5 to 28.5 mm., ajid the tail lui.gths of fumosus fall within 
this range. 

(3) De Vis' colour description of fumosus recognizes the 
bi-coloured nature of the fur, but he apparently regarded his species 
as darker tlian austi’alis. The fur of the fumosus series is almost 
black ill alcohol, but the uniformly bad condition of the specimens 
suggests that the eolouration lias been affected by delayed, faulty, 
or over strong preservation. The membranes are perished, splitting 
or peeling in parts, and are not uniform black as De Vis described 
them, nor are the ears, both sliowing definite traces of the yellowish 
colour typical of the integument of spirit specimens of australis. In 
view of the similarity in all the plastic characters, I do not consider 
the apparently abnormal colouration of De Vis' specimens of specific 
significance. 

A detailed comparison of the skull of one of De Vis' cotypes wdth 
a skull from Cape York shows them to agree in all their characters, 
m^ and the palatal ridges also being exactly as described by De Vis. 

Locality and history of cotypes. — Gould's specimens were from 
“the maritime caves in the sandstone cliffs of Albany Island, Cape 
York. In great numbers in three of the caves. Specimens obtained 
October, 1848.'' Collected by John MacGillivray, the naturalist 
attached to H.M.S. “Rattlesnake" during a survey of the northern 
coast of Australia. 
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Specimens examined, — A series of eleven specimens from Cape 
York iMacleay Museum) ; De Vis’ type series of fnmosus (Queens- 
land Museum) ; also a male from Cooktown, no. M.876 in the Aus- 
tralian Museum collection, presented in 1893 by the late Dudley 
Le Souef. 

Localities, — Albany Island, Cape York; Cooktown and Cardwell, 
northern Queensland, New Cuinea (Dobson). 

IHstrihuHon, — Tn his catalojjjue Dobson lists an adult male from 
New (iiiinea presented by Mrs. Stanley, which Thomas did not refer 
to in des(‘ribinj? his subspecies. This specimen is of interest regard! njj: 
the ranine, and the specific identity of the New Cuinea form, as it 
occurs to me that it may prove to be an example of th(‘ Sarcolaimus 
mixins described above. The known ran^e of australis, in Australia, 
is the coastal rcjirion of northern Queensland from Albany Island, 
(\ape York, to Cardwell, and the species therefore appears to inhabit 
Ihe ('ape York Peninsula, extending only aboui fifty miles southward 
of that area to Cardwell. 

Conclusion and comparison with allied species. — T consider that 
none of the characters used to distinj^uish fumosus are maintained, 
and have no hesitation in rej^arding it as synonymous with australis. 

This species may be readily distinguished from georgianus by 
the possession of a gular sac in males, and a naked area and rudi- 
mentary edge in the gular I’e.gion of females, whereas there is no 
trace of a gular sac in either sex of georgiamis, the region being 
sparsely covered with hair. The broad iuterteni]K)ral constriction 
(4.8-5 mm.), a?id the shorter sphenoid pits, which are broadly rounded 
anteriorly, serve to distinguish skulls of anstralis. 


Tapjjozoiis ofjokgi.xnus Thomas. 

(Plates xlvii-xlviii.) 

Taphozous australis Collett, Zool. dahrb. (Syst.), ii, 1887, p. 849. 

Taphozous australis georginnus Thomas, Journ. Bombay Nat. Hist. 
!Soc., xxiv, 1, 1915, p. 62. 

Diagnosis. — Porearm 65-70 mm., averaging larger than in 
australis. (Jular sac absent in both sexes (PI. xlvii, fig. 5 a-b.), the 
gular region being sparsely haired. Intertemporal constriction nar- 
rower, and sphenoid pits longer than in australu (see synopsis). Fur 
bi(*oloured, the upper half, as far as discernible in old spirit specimens, 
of a darker brown than in australis, Condylo-basal length of skull 
21-21.4 mm. 
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Kjcternal charactfrs . — Otlier than fhost* in diairnosis, apparently 
as ill aMsIraJis, exeeptinfj that the outei* inarfi’iii of the tratrns 
( tM. xlvii, 5e.) is not so straight, beiii^ decidedly concave in its upper 
half, and the hindmost palatal ridjjje tends to a division in tlie centre 
like the three intermediate ones, instead of heiii^r complete, as in the 
typical form. Under microscopic examination the location of the 
^nlar sac, in the largest female, is bnt faintly indicated by the texture 
of the skin and s])arseness of the hair. ^h‘asurements on pa^es 
341. 


(UfJmir. — La(*k of fresh skins renders a satisfactory description 
impossible. In three old spirit specimens the bicoloured nature of 
the pela^re is clearly discernible on the upper surface, but not so well 
defined below; these specimens also indicate that the ^^eneral colour 
is somewhat darken* than in auafraHs. Probably describing the KiiiG^ 
(leor^e Sound female, Dobson irave tlu‘ terminal half of the fur as 
dark brown above, paler below, and the basal half as “above and 
beneath |)ure while.'’ A(*cordin^ to (’ollett his specimen was “a 
lijxht ijfreyisli brown, the base of the fur whitish, but not pure white 
as in Dobson’s s[)ecimen. The lower surface is coloured as the upper.” 
Though my old spiritous material may be considerably stained, T 
consider the basal half of 1h(‘ fur yellowish-white or creamy, rather 
than pure whit(‘, tims conformin<i* more* to (’ollett's description. 

(Wanial vharaetera. — Intertemporal constriction (PI. xlviii, 
tij.r. ba-c.) markedly narrower (4-4.1 mm.), and sphenoid pits loni:t‘r 
(4.1-b) than in uKstralis: owin^ to the noticeably narrower constric- 
tion width, and the width of the brain (*ase at the zvjjioniata beinir 
barely ecpial to that of smaller skulls of ausl7'alis, the cranium appears 
less inflated than in the allied form, producing a material diffei’ence 
in the ^reneral asi)ect of the skull. Sphenoid pits pear-shaped, their 
narrowed anterior ends reachin,i» forward to the hind lev(‘l of the lar^^e 
vacuities outsich* tiu* nasal cavities, wher(*as in (Uistralis the pits are 
broadly rounded anteriorly and end about a millimeter from the 
vacuities. The length of the j)its appears to be subject to considerable 
variation, rani»in^ from 4.1-3 mm. in one male and two female crania 
which are of e(inal si/e to within a millimeter. Sa^jrital crest weak 
but ]*(‘a(*hinu to the oc(‘iput, instead of fadinu out as in aifstrah’it. 

Variation in aathors' dfscriptiona of fjjpr. — 4'hon^h they were 
apparently reviewinji tin* same specimen thei*e are dis(*repancies in 
th(' dimensions ^iven by Thomas and Dobson which may be due to 
individual mecliods of im^asuremeiit. Thomas drives the forearm lenirth 
as fib mm., and that of the 3rd fijiuer metacarj)al as 60, which accord- 
ing to Dobson are 68.5 and (i3.b respectively. The tail length accord- 
ing to Thomas is 2b, Dobson giving it as 33 mm. However, in two 
specimens from Derby, W.A., the tails ineaMire 2S.b-32 mm., showing 
that the length of the tail varies considerably. The forearms of the 
two latter measure 66-69.3 mm. 
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Specimens Examined. 

In deseribinj? the female type of his snhspeeies, Thomas stated 
that the nidimentary indications of a ^nlar sac are less perceptible 
than in females of the typical anstralis. Two female georgianus from 
Derby, W.A,, have the »ular res^ion covered with hair as described 
by Dobson, who was evidently describing the Kin" (leor^e Sound 
specimen as it was the only female listed by liim; the sex of the 
eotypes of the species was apparently not determinable as Dobson 
listed them merely as ‘‘ad. sks.” 

Collett \<i specimen . — ("ollett ^ave only a brief colour note and a 
few dimensions of the female from about 80 miles south-west of 
Rockhampton which he recorded as australis, but all the dimensions 
conform to those of the larger Western Australian form as represented 
by my Derby females, and the Dunrobin male, lie ^ives the forearm 
length as 70 irim., which is half a millimeter in excess of the forearm 
of my largest female from Derby, and one millimeter lonj^er than the 
forearm of the Dunrobin male; it also exceeds Ihc longest australis 
forearms by 4 mm. The leuixth of the tibia 28 mm., agrees with the 
dimensions (26-27) of georgianus, rather than with those of the tibia* 
of australis (22.8-24.0). The length of the tail, thouj»h evidently 
subject to variation ajid differences in measuring methods, is com- 
patible with that of georgianus. The zyj»omatic breadth of the skull 
(14) is 0.2 mm. larger than my largest georgianus (13.6-18.8), thus 
emphasising the disparity between it and australis (13). The length 
of the skidl (24) given by (Vdlett is in excess of the length from the 
occipital helmet to the front of the canine (22-22.3) of my largest 
georgianus, but this is accounted for by the fact that the author 
probably took his measurement to the extreme tips of the canines, 
as by so doing the skull length of my largest Derby female is also 24; 
in any event the larger dimension indicates affinity with georgianus. 

The Dunrohin male . — According to Thomas, a male Avhich 
originally accomi)anied the ty])e disappeared afterwards, and there- 
foi'e the (diaractcrs of the male have not hitherto been described. I 
have recently discovered an adult spiritous male in the unregistered 
old collection of the Australian Museum (now M.350f)) on the label 
of which is written ^‘Dunrobin, 2.6. '67'’; unfortunately the place 
is not localised, and would remain in doubt save for indications set 
out below^ tending to associate it with the Queensland Dunrobin. Of 
the identity of the specimen, however, I have no doubt, as careful 
comparison of it with the Derby females shows them to agree in all 
(*ranial and external characters. Furthermore, in the male, unlike 
in australis, there is no trace of even the rudimentary edge of a gular 
sac or a naked area, such a.s is found in females of the latter form, 
instead the gular region is sparsely but evenly covered with short 
hairs as in the georgianus females. The dimensions of this male 
with a forearm length of 69 mm. are in close accord with those of a 
Derby female with a 69.5 forearm, while both are reconcilable with 
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Collett’s female from near Rockhampton witli a 70 mm. forearm. In 
fact so well do the dimensions of the Diinrohin male accord with 
Collett’s female, that I consider it reasonable to assume that the 
locality is identical with the Dnnrobin situated about 300 miles north- 
west of Rockhampton, and approximately 200 miles from Collett s 
locality. 

Locality and liistory of type . — Thomas founded his subspecies 
primarily on si)eeimen d of Dobson’s Catalogue, an adult female in 
spirit, from Kiiif^ ()ieor}i:e Sound, Western Australia, presented to the 
Hritish Alihseum by Sir John Richardson. This specimen was re- 
garded by Dobson as the type of Could ’s species but, as Thomas 
f)ointed out, ansfraJis was founded on two s])eeimens froin Albany 
Island, Cape York, which are Dobson’s h and r, the eotypes of the 
speei(‘s. 

Localities. — Kin^ Ceor4»e Sound (type) and Derby, Western 
Australia; Mary River, Northern Territory; Coomooboolaroo, 80 miles 
south-west of Rockhampton, Queensland. The male from ‘M)un- 
robin,” the lo('ation doubtful, but believed to l)e the Dnnrobin 300 
miles Jiorth-west of Rockhampton. 

Disirihntion.- Jn view of the above tin* species ran^e is from Kintr 
(ieorji'e Sound, Western Australia, to the Mary River in the Northern 
Territory, and eastward to near Rockhampton in Queensland. 

It is rej^rettable that the locality of the only male of the sjxH'ies 
so far ivtained should be in any doubt. However, thouj^h there is a 
Dnnrobin in both Victoria and South Australia, the complete agree- 
ment of the dimensions of the Dnnrobin male with Colb'tt’s ftmia.le 
from the R(M*kham])ton aren, renders it reasonable to suppose that the 
hu'ality is the Dnnrobin situated between the (ireat Dividing’ Raime 
and one of its spurs, about 80 miles W(*st of (lermont and 300 milc‘s 
inland from Rockhampton, Que(‘nsland. Iredale has pointed out to 
m(* the dissimilarity of the s])eei<‘s of birds inliahitin.u the (’ape York 
Peninsula and tlie Rockhampton regions, and tin* ranjics of the two 
s])e(‘i(‘s of Taphozou.s a})pear to su])port his contention. Though 
widely distributed, ycoryianns does not seem to extend far north of 
Rockhamj)ton, and then* are no records of amtralis south of P^ardwell 
so that, peridiim' further records, we hav(* two forms !’epres(*ntin<» two 
well defined ,i’’i^)graphieal areas. 

Comparison with allied species . — The species is i*eadily <lis- 
tinguished from a astro I is by the absence of any trace of a rudimentary 
gular sac in either sex, even the naked area and rudimentary edge 
found in females of australis is absent, the gular area b(*ing evenly 
but sparsely covered with hairs. The narrower intertemporal con- 
striction (4-4.1 mm.) and the longer .sphenoid ])its, which an* narrowed 
anteriorly, serve to distinguish skulls of <jeoryianus» 
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SOME LITTLE KNOWN ALSTKALIAN FLAT-FISHES. 


By 

Atj.an K. Zoologist, and ({. \\ Wiiitjjcy, Assistant in 

Zoolof;y, Australian Mnseuni. 

(J^late xlix and Figures 1-4.) 

Large eolleetions of tishes, resulting from the operations of the 
Federal Investigation Trawling Ship ‘^Endeavour,” ineliule a eon- 
siderable numlxr of tlai-fishes, Ileterosoinata. These* have been semt 
to Mr. J. R. Norman, of the British Museum, who has generously 
undertaken to (‘xaniiue and ]*eport ui)on them, and at the same time, 
to revis(‘ all spe('ies of the order known from Australian waters. 

To assist him so far as possible, n^pivsentatives of all speeies 
available to us have been subinittt‘d for his examination. A few 
s])ecies, however, ar(* known from tlieir holotyp<‘s only, no other 
specimens having been recognised since they were first cliaraeterised 
by Sir William Matdeay, W. De Vis, and Mr. d. Douglas Ogilby. 
The risk of damage to, or ev(‘n loss oT these uni^im* spe(Mm(*ns forbids 
their transport to and fi-oru I.ondon, so \V(* liave r('(Iesej*i})ed and 
figured tlumi liere, and have added notes suggesling their identity 
with, or (dose relat ionshi]) to other speeies. It is hoped that oui’ 
papcT will >)(' published in time to enable Mr. Norman to refer the 
species to their proper ])laees in his revision. 


Familij Bothid.vk. 

EN(jvi'KosoroN (i'DiHirr, suixj. S(’.\koi*s Jordan (f? Starks. 

K ngyprosopon Lunther, Brit. IVlus. Fat. Fish, iv, I8()2, pp. 421, 438 
{Fhayahas monkii Bh^eker). Id. Hubbs, Proe. H.S. Nat. Mus. 
xlviii, 1915, ]). 457. Id. Kh'garj, Ann. Durban JMus. ii, 5, 1920, 

p. 210. 

Hcaeops doi'dan & Starks, Ibdl. U.S. Phsh. (kmi. xxii, 1904, p. 627 
[lihomhiiR grandisqnama Scdilegid), and Proe. F.S. Nat. Mus. 
xxxi, 1906, p. 168. 

Synonymy. — Jordan and Starks (1904) relied upon the size and 
nature of the scales, dentition, form of the gill-rakers, and later 
(1906) upon the breadth of the interorbital space to distingiiish their 
g(mus Scaeops from Engyprosopan. In 1915, Hubbs united these two 
gemera because the sui)j)osed difterc'uces in the teeth and gill-rakers 
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proved to be either invalid or bridged by several s])eeies which lie 
enumerated. Ite^L^an ( 31)20 likewise inelud(‘d IScae(/})s in tlie 
synonymy of Eiujijprosopon, J)eeiduons or adherent scales of lar^jjer 
or smaller si/e, in theius(‘lvx‘s, are unsatisfactory as differentiating: 
characters of closely allied ‘»eiiera, so the width of the int<M'orl)ital 
space alone remains to separate Enijyprosopon and Scacops. In sneli 
species as poecilunis llleeker and nataXcnsis ite^aii, the inlerorbital 
widtli is about midway between the extremes of inoglii Rh'cker, and 
fjrandisquama Schle»»‘(‘l, It actually varies in tlie two sexis of some 
allied species, and chan<'‘(‘s considerably with growth. It therefore 
seems that all tht* ('haracters (»f Scacops niei'j^e into those of 
Emjyprosopon, and th(' former can be maintained only as a subj*eniis 
of the latter. 


EnOVOROSOJ^ON, S( \R0I»S, ORANOISt^rAMA Hchlffjcl. 

(Fij:*ure 1.) 

Ehmnhus grand isqiuuna Schlci^el, Faun, dapon., Pisces 1840, p. 183, 
pi. xcii, ti^s. 3-4. 

lUimnhoidichihgs qrandisquama Eunther, Brit. Mus. (^at. Fisli. iv, 
1802, p. 437, 

Sc^eops grandisqnnnui Jordan & Starks, Proc. U.S. Nat. I\lus. xxxi, 
ItlOO, {). 108, fiu'. 1. 

tthandxddu'hthqs spinicrps Macleav, Proc. Linn. Soc. N.S. Wales vi, 
1881, p. 127. 

1). 87; A. 05; V. d(*x. et sin. 0; P. 11; 17. 43 scales on the 

lateral line between its origin at tin* should(‘r-;iirdle and the ]iyt)ural 
joint, and 3 or 4 more on the base of the tail. 

Total bui^dh 115 mm. Mead (23 mm.) 4.1 in the lenjatli to the 
hy])ural joint (f)5); tin* i^iM’atcsl breadth (50) is a little in advancf* 
of tlu‘ middh' of tin* hmjjth and is 1.0 in the hui.uth to the hyj)ural 
joint. T^p])(’r eye (7) 3.3 in the head, and 1.2 in the inlerorbital 
width (0), wliicli is 2.5 in the head. 

Body rather broad - the anterior protih' of the h(‘ad rises in a 
stect) curve from a shallow notch at its junction with the snout. A 
lar^^e obtuse spine near the end of the .snout ])rojects obtusely forward 
and upward; a similar but shorter spijie is j)res(‘nt at tin* antcro 
internal aiyule of each eye, and a bojiy knob a little behind the mandi- 
bular sym])liysis. Nostrils* of u])per side set)aratcd by a narrow 
interst)ace, and on the same level as the up])ei* mar^dn of the lower 
eye; the anterior is in a short tube with a posterior membranous (lap, 
the posterior with scarcely I’aised margins: the nostrils of the lower 
side similar but much smaller. Eyes rather lar^’(‘, separated by a 
broad scaly interspace; their inner margins are defined by raised 
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bony crests, and the lower is separated from the month by a narrow 
preorbital bone. The lower eye is considerably in advance of the 
upper, its posterior mar«rin beiii" on the Ksame level as the middle of 
the upper eye. Mouth obli(j[ue, maxillary terminatinj? a little farther 
back than the anterior margin of the lower eye. Upper and lower 
premaxillaries with an outer row of somewhat enlarged teeth, which are 
fixed and widely spaced, and an inner row of close-set depressible teeth. 
(Gunther (1862), and Jordan & Starks (1906) described the teeth as 
uniserial, but Hubbs (1915) states that they are biserial.) Mandibles 
with a single row of depressible teeth on each side. Gill-opening of 
upper side extending upward to a point midway betw^een the pectoral 
fin and the origin of the lateral line. Inferior and lower portion of 
the posterior preopercular margins exposed. Gill-rakei^s short and 
thick; six are present on the lower limb of the first arch of the left 
side, but none on the upper limb. 



j^Hgure 1. 

Engyprosopon grandisquama Schlcgel. Ilolotypc of Ehomboidichthys spmiceps 
Miicli'ay, 115 mm. long, from Port J«ack 80 ii, New South Wales. 


Upper surface of head and body entirely covered with rather 
large scales which ai)pear to be cycloid, but have a larger or smaller 
number of microscopic cilia along their edges. They extend onto the 
fin-rays, but do not cover the intermediate membranes. The scales 
of the lower surface are cycloid. Lateral line developed on the upper 
side only, originating behind the shoulder-girdle and extending back- 
ward onto the caudal fin ; it forms a very convex curve anteriorly, the 
width of wdiich is 3.J in the straight portion. 
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Dorsal fin originating on the lower surface of the snout a little 
in advance of the notch, and terminating a little before the hypiiral 
joint ; the rays are simple and longest above the middle of the body, 
2.3 in the head. Anal rays similar to those of the dorsal opposite 
them and terminating in advance of the hypural joint. Pectorals well 
developed on each side, but imperfect in the specimen described. The 
right ventral fin originates a trifle behind the end of the istlimus and 
extends along the ridge of the abdomen ; the interspace between the 
last ventral and first anal rays is 1.4 in the diameter of the eye and is 
occupied by a flat bony extension of the pelvic girdle. The left 
ventral is much smaller than the right, its base being little more than 
one-third as long as that of its fellow. It springs from the under- 
surface of the abdomen, originating almost opposite the fifth ray and 
terminating behind the last ray of the right vtiitral. The vent is on 
the under-surface, a trifle before the first anal ray. Caudal rounded, 
most of its rays branched. 

Colour . — According to Macleay, the colour was ‘‘brownish-red, 
faintly mottled all over with blackish, two larger black spots on the 
caudal fin, one on the upper, the other on the lower edge, behind the 
middle.’^ The specimen is now almost completely faded, but traces of 
the black mottling are visible and the caudal spots are distinct. 

Described and figured from the holotype of Khoniboidichthys 
spiniceps, lle5 mm. long, which is preseiwed in the Macleay Museum. 

Synonymy. — Rhomhoidichihys spiniceps appears to be synony- 
mous with Engyirrosopon grandisqiMnia. Macleay ’s holotype is a 
trifle narrower than any of a series of twenty-eight specimens obtained 
by the Federal Trawler “Endeavour,’^ which are duplicates of 
others sent to Mr. Norman. In these the width varies from 
1.6 to 1.8 in the length to the hypural joint, whereas it is 1.9 in 
Macleay ’s specimen. The proportions of the holotype are very sijuilar 
to those of Jordan & Starks’ figure of E. grandisquanm, and as all 
other structural details and colour-marking are similar to those of the 
Japanese fish, we believe the two are identical. 

Localities. — Macleay ’s holotype was said to have been obtained 
in Port Jackson, but as no other specimen has been captured so far 
south, it must be regarded as a mere straggler from the north. The 
greater number of the “Endeavour” specimens are unfortunately 
without data, but four are entered in the register as from northern 
New South Wales. 
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tiECOlJDS Ot* THE ArSTttAilAN MtJSEtlM. 


{ArN()GLOSS(JS) BLEEKERl MuclcaiJ, 

(Figure 2.) 

Arnoglossus hlsckeri Macleay, Proe. Liiiii. Soc. N.S.Wales vi, 1881, 
p. 124. 

1). A. 70; V. dex. et shi. 0 ; P. 12; C. 17. Lateral line imper- 
fect; the numl)er of tube-hearing scales is estimated at 51. 

Total length 73 mm. Head (14 mm.) 4.5 in the length to the 
hypnral joint (03.5) ; the greatest breadth (32) is a little in advance 
of the middle of the body, and is 1.9 in the length to the hypural 
joint. Interorbital space (0.5) 8 in the upper eye (4) which is 3.5 
in tlie head. 



Pigiiro 2. 

Arnoglossus blacken Ma«lt*a.y. Ilolotypc, 73 nim. long, from the Kndeavour River 
estuary, north Queensland. 


Body rather ])road ; the upper anterior profile forms a strongly 
convex arch arising from a shallow notch at its junction with the 
snout. The anterior nostril on the upper surface minute, with raised 
dermal margins; the posterior a simph' opening close to the antero- 
superior margin of the lower eye; lower nostrils similar in position 
and form to the u]iper ones. Eyes separated by a very narrow groove ; 
their inner and anterior margins arc bony ridges, and the inner edge 
of the upper eye is produced obliquely backward towards the preoper- 
cular margin. The lower eye is in advance of the upper by about one- 
fourth of its length, and is separated from the mouth by a narrow 
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preorbital bone. Mouth oblique; the maxillary reaches a trifle behind 
the vertical of the anterior inarjjrin of the lower eye. Premaxillaries 
of both sides with two row’s of small fixed teeth anteriorly and a 
single row on the sides. Mandible damaged, but the teeth appear to 
have formed only a single row. (lill-openiug of upper side extending 
upward to a point a little nearer the origin of the lateral line than 
the pectoral fin. The low'er margin and the lower portion of the 
posterior margin of the ])reo])ereulnm free. There appear to be six 
gill-rakers on the lower limb of the first arch, but none on the upper; 
they are moderately slender, subeiiual in length, and about 0.5 mm. 
long. , 1*11 


Most of the scales have become detached, but the upper and 
lower surfaiM's of tlie head and body were evidently entirely covered 
by rath(*r large cycloid s(*ales. They ap{)arently extended onto the 
fin-rays, as in allied species. Ijatoral line incomplete, develoy)ed on 
the upper side only; it forms an angular arch anteriorly, the width of 
which (9 mm.) is 4.4 in the remainder of its length to the hypural 
joint (40). 

Dorsal fin originating beneath the ui)])(‘r margin of the snout a 
little in advance of the notch, and terminating a little before the 
hypural joint ; all the rays are simjde, longest above the middle of the 
body. Anal rays similar to thos'‘ of the dorsal o})posite them, and 
terminating a little in advance ot‘ the hypural joint. Pectorals well 
develoj)ed on each side, but im])erfecl in the s])(*cimen described. The 
right ventral fin originates near the end of the isthmus and extends 
along the ridge of the abdomen; the interspace between tin' last ventral 
and first anal rays (3 mm.) is 1.3 in the diameter of tlie eye, and is 
o(‘cupied by two fiat spine-like extensions of the pelvic girdle. The 
left ventral is much smaller than the right, its base being little more 
than one-third as long as that of its fellow; it springs from the under 
suifi'aee near the margin of the abdomen, originating opposite the 
interspac(‘ between the fourth and fifth, and terminating bidiind the 
last ray oF the right ventral. The vent is on tlie under surface close 
to the base of the first anal ray. C^audal incompleti', most of its rays 
branched. 

(Udour . — ]\lacleay describes the colour as “uniform pale reddish- 
yellow’, a spot on the ui)per part of the operculum.’^ The holotype is 
now’ completely faded. 

Described and figured from tlie holotype of Arnogloi^sm bleckeri 
Macleay, 73 mm. long, wdiich is preserved in the Macleay Museum. 


Locality , — Endeavour River estuary, Cooktown, (Queensland. 
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RECORDS OF THE AD8TEAMA.N MDSRDM. 


Family Pleuronectidae. 

Subfamily Samarinae. 

Sa MARIS CACATUAE Ogilby. 

(Plate xlix.) 

Arnoglossiis cacatuae Ogilby, New Fish. Qld. Coast, 1910, p. 130. 

D. 13/73; A. 59; P. 4; V. 5 ; C. 16. 63 scales above the lateral 
line from its antcTior branch to the hypnral joint; about 20 rows 
between the back and tfie lateral line at the widest part, and about 22 
more to the ventral (*d<ie. 

Head (26 mm.) 5.1 in the lenjirth to the hypural joint (134). Depth 
( 53) 2.5 in the same. Lower eye (7) longer than its distance from the 
end of the snout. Sixth dorsal ray (94) 1.4 in the length to the 
hypural joint. Pectoral fin (32) 4.2, first ventral ray (32) 4.2, and 
caudal (36) 3.7 in the same. 

A notch before the middle of the upper eye on the anterior 
profile marks the commencement of the doi*sal fin. A free mem- 
branous flap commences on the base of the first ray and extends 
around the lower surface of the head to the angular prominence of 
the lower jaw. Mouth somew'hat asymmetrical, the upper maxillary 
larger than the lower and reaching backward to below the anterior 
portion of the lower eye; it is somewhat expanded above and ter- 
minates ill a rounded lobe. Mandible projecting a little beyond the 
upper jaw. A band of villi form teeth in each jaw which is as well 
developed above as below. Palate apparently tootliless. Upper 
nostrils in two divergent tubes overhanging the upper lip. Interorbital 
space narrow, with a median bony ridge; the upper eye a little in 
advance of the lower Preoperculum forming an obtuse angle, only 
the posterior portion of its margin free. Operculum extending back- 
ward as a rounded lobe. Gill rakers very short and broad. 

Lateral line almost straight from above the preoperculum to 
the base of the tail. Body entirely covered with ctenoid scales, which 
extend forward almost to the level of the anterior margins of the 
eyes and onto the interorbital space; they extend over the bases 
of the caudal rays, but leave the other fins naked. Scales of lower 
surface cycloid. Vent a large opening before the anal fin. 

The anterior thirteen dorsal rays are greatly elongate, and are 
connected by membrane only at their bases; the sixth to tenth are 
longest. The succeeding rays increase gradually in length backward 
to the 64th, after which they become suddenly and abruptly shorter. 
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A membrane connects the 66th with the base of the tail, and covers 
the bases of the posterior dorsal rays. Anal without prolonjred rays, 
similar in form to the major part of the dorsal and with a similar 
membrane posteriorly. Ventrals somewhat asymmetrical, the upper 
extending aloni? the ridft:e of the abdomen and connected with the 
anterior anal ray by memlirane : its anterior ray is free, elonjiate, and 
terminates in a racciuet-shaped appendajre; the succeeding* rays are 
united by membrane, and the second to fourth have rac(|uet-sliaped 
tips. The l(‘ft ventral is formed of five rays, of which the median are 
lont^^est, and a membrane unites the last with the anterior ed<ie of the 
vent. Upper pectoral eloiiRate, composed of four simple rays, the 
two up])er of which are curved at their tips; no pectoral fin on the 
blind side. Caudal rays simple, the median lontj^est. 

Colour. — Li^'ht brown in preservative with a row of five dark, 
circular spots extending around tlie back, four around the ventral 
surface, and three below the lateral line; in addition, there are many 
seatter(‘d dark flecks whicli coalesce to form irregular markings on 
the body and head. Dorsal, anal and caudal fins with obli<|ue, gn‘yish- 
brown bars tending to form angular markings; the filamentous 
anterior dorsal rays are white. Pectoral w'ith a black ocellus on its 
distal portion, and irregular greyish -hr own crossbands. Ventral rays 
with browui bars, whieli are most ])ronouiiccd on their terminal ex- 
pansions. According to Ogilby, tin* g(‘neral colour was lavender 
when the fish was fresh. 

Described and figured from the uni<jue holotype of the species, 
171 mm. long. 

Our descri])tion difiVrs in sevei-al details, such as fin-counts and 
pr(>])ortions, from that prepared by Ogilby on board the “Endeavour,” 
but we have checked the discrepancies by rcd’erence to the holotype. 
Ogilby 's work upon the ship w^as carried out under great difficulty, 
w^hich doubtless accounts for num(*rous inaccuraci(‘s oc(*urring in his 
various descriptions prepared at that time, and wdiicli Avere later j)ub- 
lished w’ithout further examination of the si)ecimcns described. 

A/finifies . — This sp(‘cies has no resemblance to tin* genus Arno- 
glossK^i, in which it was placed by Ogilby, but is referable to Sarnaris. 
It is very similar to both IS. crUtatus Oray, from Uhinese and Indian 
seas, and IS. ornatus Hondo, from Natal, but is best maintained as a 
distinct species until its true status can be d(dei'miiied by a compari- 
son with specimens from those localities. 

Locality . — 20 miles N.E. of (Gloucester Head, (Queensland, 85 
fathoms. The locality given by Ogilby as 21 miles S. 62' W. from 
('apt. (Gloucester, 26 fathoms, is obviously incorrect, that ])osition being 
upon the land. 
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BKCOHOS OF THK AOBTBAtlAN MUSKOM. 


FmiiiUj Cynogloissidae. 

Rhfnoplaguhia JAPONICA SchlcfieL 
(Figure 3.) 

Plagusia japonica S(‘hleiiol, Fauna Japojiiea, Pisces, IS-K), p. 187, pi. 

xcv, fig. 2. Id. (iiiiitlier, Brit. Mns. Cat. Fish, iv, 1862, p. 492. 

Id. Kliuizinger, Sitzb. Akad. Wiss. Wien Ixxx.i. 1879, p. 409. 

Usinodta japonica Jordan & Starks, Proc. tJ.S. Nat. iMus. xxxi, 1906, 

p. 236 (Synonymy and references). 

Plagusia gutta-ta Macleay, IVoc. Linn. Soc. N.S. Wales ii, 1878, ]>. 

362, pi. X, fig. 3, and Op, vit. vi, 1881, p. 137. 

Plagusia notaia De Vis, Ih-oe. Linn. S(>e. N.S. Wales viii. 2, 18S3, p. 

288. Id. Kent, Proe. Koy. Soe. Qld. vi, 1889, p. 240. 

1).107 ; A.84; V.4; C.8. Lateral line, from its junction with the 
lines on the head to the hypural joint, 96. 

Total length, including the rostral membrane, 100 mm. Breadth 
of the body at tlie origin of the anal fin, and exclusive of membranes 
covering the bases of the dorsal and anal fins (25 mm.), 3.7 in the 
length to the base of tlie tail (94.5). Head (24) a trifle less than the 
breadth of the body, and 3.9 in the length. 

Eyes small, the U[)per considerably in advance of the lower, and 
separated by a flat scaly interspace of which the width is a little 
less than the diameter of the eye; lower eye separated from the mouth 
only by a narrow bony ridge, its anterior margin below the hinder 
third of the u])per eye. Head entirely scaly. Lips with very small 
dermal tiuitacles and looes on the u])per side; lips of lower side without 
them. Posterior angle of the mouth -opening a little behind the middle 
of the lower eye; tlu* mouth is almo.st straight on the upper side, and 
without teeth, but on the lower it is considerably arched and there 
is a band of villiform teetli on each jaw, those of the mandible largest. 
Kostral hook extending backward a little ])eyond the vertical of the 
angle of tlie mouth; it has a membranous border, which is as wide as 
the eye anteriorly, but tapers to the end of the rostral hook below, and 
merges into a membrane which covers the base of the dorsal fin on 
the upper side. A short tube close to the edge of the mouth and a 
little in advance of the lower (*ye is the o])ening of the only nostril 
on the upper side; a larger tube is in a corresponding position on the 
lower side, and is followed by the vsimplc opening of the posterior 
nostril. 
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Entire upper surface covered with ctenoid scales, which extend 
onto the membranous border of the rostral hook and on that covering 
th(* bases of the dorsal and anal fins on the upper side; the scales on 
the lower surface of the head are cycloid anteriorly, but they develop 
microscopic teeth at their tips in increasing numbers as they extend 
backwards, though the dentic^les are never so numerous on the lower 
as on the upper sid(‘. Three lateral lines are present on the upper 
surface; one near the dorsal line, another near the ventral, and tlie 
third along the middle of the side, all reaching the base of the tail. 
The lower surface of the body is without lateral lines. Upper surface 
of head with a complex system arranged as .«hown in the accompanying 
figure, but on the lower sid(‘ a few rudimentary lines may be present 
or absent. 



RinuopIayusUi jajtonica Sclilo^fl. Lo<,t<)type of PJoynsia yuKota M;icU*ay, 100 mm. 
lony, fnuii Pori Dorwiu, north Australia. 

hhrst dorsal ray arising in the ntstral iin'inbram* at about the 
same level as the uppei* edge of the uppcu* eye; tin' rays are simple, 
longest above the middle of the body, and a little more than oue-fourth 
as long as the head. Anal rays similar to th()s<» of tlie dorsal opposite 
them; dorsal and anal united with the caudal. No peetoral fins. Only 
one ventral tin, which is on the ridge of the ahdomeii; its fourth ray 
is longest, 5.0 in the head, and united with the first anal ray by mem- 
brane. Vent near the base of the first anal ray, but on the lower 
surface. Uaudal rays simple, 4.3 in the bead. 

Colour , — The specimen deseribc'd above, which is a eo-typc, is 
completely faded and all traces of colour-marking have disappf*ared. 
A smaller co-type exhibits a number of liglit coloured spots on the 
head and body, some of which are larger than tin* eye. Three small 
s])ecimens (‘olleeted by the senior author at Uooktowu, north Queens- 
land, are light greyish-brown all over, and mottled with light rounded 
spots plentifully disposed over the head and body ; the fins are speckled 
with greyish-brown streaks upon the rays. 





RECORDS OR THR 


aurteauan mvsevm. 


Described and dgnred from one of thr on-types^ 100 mm. lon^, and 
preserved in the Macleay .Afuseurn, from IMrt Darwin. 

Lecto-type , — It rni^ht be considered that the choice of a lectotype 
for redeseription and fi<?uring should fall upon a co-type of the same 
size as the original fiirure, which is said to be of natural size. One 
specimen, 82 min. lonj;, almost exactly equals the length of the figure, 
but it is not so weJl preserved as the larger one, which we have chosen. 

Variation, — 'J'en specimens, 72-196 mm. long, exhibit but little 
variation. Their fin- and scale-counts are as follow: — D.107-8, A.84, 
V.4, C.8; 90-96 scales on the lateral line betvve(‘n its junction with the 
transverse line above the o})erculum and the liypural joint. 

Synmyiny . — The identity of h\ yuttata AIa(*leay and K. japonica 
Schlegel was recognised by Klunzinger in 1879. \V(‘ have examined 

the five co-types of guttata from Port Darwin, which are preserved in 
the Macleay Museum, and several larger ones in the Australian 
Museum from Port Darwin and Moreton Hay. We have compared 
these with Jordan and Starks’ description of japonica, and find that it 
applies to our specimens so well that we follow Klunzinger in uniting 
guttata with japonica. 

The type of Plagusia notata De V’is was obtained in Moreton 
Hay, and we are fortunate in having a specimen, 196 mm. long, in the 
Australian Museum collection from the same locality. It agrees well 
with De Vis’ brief description in all essential details, and it is 
evidently referable to his species. A criti(*al comparison of this 
specimen with our largest Port Darwin repi esentative of guttata fails 
to reveal any specific differences between them, so we are led to the 
conclusion that notata De V^is is synonymous with guttata Macleay, 
and that both are synonymous with japonica Schlegel. 

Localities . — Port Darwin, Northern Territory; co-types of 
Plagu^ia gtdtato; Macleay Museum collection. 

Port Darwin ; coll. Christie & Godfrey, 1902; Aust. Mus. coll. 

Endeavour River, Pooktown (Alacleay Aluseum). 

Finche's Hay, Fooktowu, Queensland; coll. A. R. McCulloch, 
June, 1918; Aust. Mus. coll. 

Mon‘ton Hay, (Queensland; Australian Aluseum collection. 
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rARAPLAGIISlA UNU’OLOR Maclcoif. 

iFij^nre 4.) 


PUujKHia unicalor AlaclDay, Pro(*. Jann. So('. N.S. Wales vi. 1, 18S1, 
p. 138, and vii, 1882, ]>. 13. Id. O^dlby, Ed. Fish. X.S. Wales, 
18113, p. 103. 

St/mpliurKs nnirolor Waite, Mem. \.S. Wales \at. Flub ii, 11)04, p. 
44. Id. Stead, Ed. Fisli. \.S. Wales, 1008, p. 107, pi. Ixxiv. 

Puraplaijimu unicalor MeFnIloeh, Aiislr. Zooloj^ist ii.2, 1021, p. 37. 
Id. Lord, Froe. Roy. Soe. Tasm. 1022 (1023), p. 00. 

11.113; A.87 : \M; F.8. Median lateral line, from its jnnetion 
with the other braiiehes above th(‘ opereulnm to the hypiiral .joint, 00. 



Figure 4. 

Paraplof/utnii mUcolor Mael. Co type, 129 luiu. long, from Port Jarksoii, New Semth 

Wales. 


Total l(‘iigth, 120 mm. Hreadth of the body at about the middle 
of its length (31 mm.) 3.8 in tlie length to the hy[)ural (110) ; head 
(27) 4.4 in the same. Eye (2.25) a little gr(‘at(‘r than the breadth of 
the interoenlar spaee ( 1.5). Snout from the level of tin* anterior angle 
of the month to the tip (11) 2.4 in the liead. 

Eyes small, the upper in advanee of the lower by about two thirds 
of its length; interorbital spaee sealy, low^m* eye separated fj*om tin' 
mouth by a narrow^ bony ridge. lAps of the upper side with a row of 
eouspicuous fringes; no fringes on the under side. Posterior angle 
of the mouth below the hinder margin of llie lower eye; mouth almost 
straight above and without teeth, but on the lower side it is consider- 
ably arched, and there is a band of villiform teeth in each jaw\ Rostral 
hook extending backward to a vertical a litth‘ in advance of the 
posterior angle of the mouth. Nostril of the upper side in a shoi*t 
tube, and situated near the mouth a litth* in advanee of the lower eye; 
lower anterior nostril in a tube placed a little in advanee of the mouth, 
the iiosterior a simple opening. 
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UbCOKDS OF TUB AUSTKALJAN MUBBUM. 


The whole surface of the head and body is covered with sti’out^ly 
ctenoid scales, which extend onto the iiieml)ranous border of the 
rostral hook and on that covering the bases of the dorsal and anal 
fins on the upper side; the median caudal rays also are scaly, but the 
rest of the fins are naked. Most of the scales on the lower side are 
also ctenoid, only a few’ on the anterior part of the head being cycloid. 
Upper side of the body with two lateral lines, one near the dorsal edge 
and the other along the middle of the side; a complex system of lines 
on the upper surface of the head ; lower side w’ithoiit lateral lines. 

First dorsal ray arising at the extreme tip of the siioiil ; tlu' rays 
are simple, longest above the middle of the body, and about o]ie-fourth 
as long as the head. Anal rays similar to those of the dorsal oi)posite 
them; dorsal and anal united with the caudal. No jxH'toral tins. Only 
one ventral fin which is on the ridge of tlu^ abdomen, tin* Tourth 
ventral ray is longest, 4.5 in the head, \5nit near the base of the 
first anal ray on the lower surface. C/audal rays simple. 

Colour . — According to Maeleay, the colour is light yellowish- 
browui. indistinctly mottled wuth ashy-grey ; the specimen is now com- 
pletely bleached. 

Described and figured from one of the co-tyi)Cs, 329 mm. long, and 
preserved in the Maeleay IMuseum, from Uort Jaclsson. 

The bottle of type specimens in the JMacleay Museum contains five* 
specimens, 129-286 mm, iu^ length. The specimen from wliicli tin' 
original description was made w'as said to lx* six iueluvs long, but none 
of these are cpiite that length. 1hvo are 158-164 mm. long, but are 
rather badly preserved, so w’c liave redeserilx d and figured the smallest 
of the series, which is iu good condition and does not offer any marked 
variation from the larger specimens. 

LocaJit }/. — Port Jackson. Ac'eordiug to Ogilby (1892), this 
species has Ihm'u re(*ognised from Lord Ilowc Island and from (^ueeiis- 
land, but both these vc(*ords arc imrcliahlc. Lord’s (1922) record 
of its occuri’ciice on the iiorth-(‘ast coast of Tasmania is equally 
unsat is factory. 




FLXPIiANATlONT OF PTiATE XXX. 


Mciohinia phifijceps Owen. Flastron, ventral view. 

No. F. 1208; X 1/6 about. 

Plastron, dorsal view. 

(^ 0 . eoraeoid ; gl. foss, j^lenoid fossa; il, ilium; is., ischium; 
}Kar(j., niar^irial plates; p., pubis; pb. is. pubo-ischiadie 
foramen; pclv., pelvis; p.jyr., peetineal pr()CM*ss ; .sr., scapula; 
sh.gi., shoulder girdle; vert., vertebrae. 



RE(\ AUSTH. JMUS., VOL. XIV. 


Plate XXX. 



0. C. Oli’TTon, plioto. 






EXPLANATION OP PLATE XXXJ. 


Meiolama pJalyceps Owen. Front portion of skull. A.M. 
No. F. *^98; X I about. 

Same speeimen, j)alatal view. 

f.ino,, foramen incisivum; orb,, orbit temp.foss., tem- 
poral fossa. 





EXPJ.ANATION OF PLATE XXXII. 

Fi^^. 1. Mciolanin jihiiyceps i)\yei\. Part left side of skull roof (up- 
side down). Nos. F.r)478, llflT. 

„ 2. Meiohvnia ])Jai!fcrps. Posterior ])art of skull roof from be- 

hind, Mines l)(*partment eolleetion. 

,, 3,4. MrioJatiia platycrps. Left cranial liorii eore, side and inferior 
views; A.M. \o. F.1()S()(>. 

,, T), (). Mfiolariia inaclayi, s]). nov. Left (‘ranial horn core, sid(‘ and 
inf('rior views; A.M., No. F17720, liolotype. 

Cr.orh. sp., erista orbito-sphenoidea ; ??#./’./>., maxillary po(*ket : 
siiJc.olf., su](Mis olfaetorius; ionp.foss^, tem])oral fossa; ///. 
foss., tym panic fossa. 

All fiuur(‘s sli^litly laroi’er than half natural size. 





EXPLANATION OF PLATE XXXTII. 


Fig. 1. MeioUniia plaiyceps Owen. Part occipital region. A.M., 
No. F.J88()8; X I about. 

„ 2. Basicranial region from below. A.M., No. F.120I) ; less than 

hair nainral size. 

„ 3. Froul view of brain case. A.i\L, No. F.120.‘); less than lialf 

natural siz(‘. 

„ 4. Tym])aiii(' r(‘gi()n, left side, front to left. A.M., No. F.120!); 

X ^ about. 

„ T). Brain cavity from above. A..M., No. F.20(Sb; less than half 

natural siy(‘. 

b. Brain cavity from above. A.M., No. F.208a; more than 
half natural size. 

a, hasisphenoid facies of basioccipital ; />, pterygoid facies 
of basiocei])ital ; r, position of forani(‘ji jugulare (vago- 
[iccessory canal); d, intra-])terygoid slit; e, descending 
parietal plate ( ; /’, opening for passage of columella aiiris; 

<j, canal tunnelling floor of brain case; h, opening into 
auditory chamber: alxLr,, abducent canal; ho, basioccipital; 
bs, basisplniioid ; (war., ('aiialis caverjiosiis; car.r., carotid 
canal; car.ivmp.c., carotico-temporal canal; (Wtm., canal 
commissure; r.s.ant., anterior semicircular canal; c.s.post, 
})osterior semicircular canal; e/.pr.,* clinoid process; cond., 
occipital condyle; e.ro., exoccijiital ; f.jHfpaat., foramen 
.iitgnlare anterius ( vago-accessory foramen) ; fcn.pst., 
fenestra ])ostotica; hyp,c., hypoglossal canal; 
internal auditory meatns; pi., pterygoid. 



Al'S'l’l!. MI’S., VOli. XTV. 


Pl,.\TK XXXlll 




EXPLANATION OP PLATE XXXIV. 


Fig. 1. Mviolania plat If ceps Front view posterior portion of 

sknll. No. F.1209; x i about. 

„ 2. Same specimen from right side ; x f about. 

Cf descending parietal plate (‘/) ; hs.y basisphenoid ; c.cav., 
canalis cavernosus; car.c., carotid canal; pi., ])terygoid. 






EXPLANATION OF PLATE XXXV. 


Fig. 1. Mciolatna platyceps Owon. Looking into fenestra postocia. 
A.M., No. F.208b; slightly enlarged. 

„ 2. Same sjieeimen showing auditory chamber from medial 

direction; x 4/2 about. 

(j, canal tunnelling floor of brain case; /r, ()})ening from vago- 
accessory cjuial into auditory chamber; /, m(*dial wall 
of exterior semicircular canal; tn. opistliotic vestibular 
recess; ahdj'.^ abducent canal; canalis cavernosus; 

c.cam.y Ciinal commissun* ; car.c., carotid canal; car. 
icmp.c., carotico-ternporal canal; c.s.ant., anterior semi- 
circular canal; c.s.e.rl., exterior (horizontal) semicircular 
canal; c.a.posl., posbTior semicircular canal; cl.pr., clinoid 
process; amd., occipital condyle; f .jug. ant., foramen 
jugulare anterius; f.jmj.post., foramen jugulare, posterior 
view: fen.ov., fenestra ovalis; hyp.c., hyjioglossal canal. 








EXPLANATION OF PLATE XXXVI. 

Meiolania plat y ceps Owen. Model of skull prepared by J. Kinj^s- 
ley, Australian Museum, reprodueed about oiie-lifth natural size. 

Fig. 1. Front view. 

,, 2. Side view. 

,, Jl. To]) view. 

,, 4. Hack vi(*w. 

,, T). Sagittal section. 

,, b. Palatal view. 

plate descending from prerrontal to palatal region 
is more or i(*ss conj(‘ctural. 

d, intrapterygoid slit; f\ descending parietal i)late ( ?) ; 
/, opening for j^assage of cohinu'lla auris; /y, canal tunnel- 
ling tloor of brain ease; n, external nostril ; abd.c., abducent 
canal; c/l, clioana ; cr.orh.sp., crista orbito-spln'iioidt'a ; frn. 
psf., fenestra postotiea ; f.jiig.otd., foramen jugulare 
ant(*rins; hyp.c * hypoglossal canal; inf .(Kfd.mf., internal 
auditory meatus: )n.r.p., maxillary pocket; jtst.jml.f., jios- 
terior j^alatine foramen; sf.p., stapedial fissure; snlc.olf., 
suhnis ol factor! us. 





EXPLANATION OP PLATE XXXVII. 


Meiolanid plafyccps ()w<*n. Cervical vt^rtebrae. A.M., No. 
F. 18)11 5; less than halt* natural size\ 

'Two late corvieals, perhaps seventh and eighth. A.M., Nos. 
F.18494, 18495 ; x i about. 

Late cervical (eij^hth ?), front view. A.M., No. F. 18495; 
slightly larger than half natural size. 

Sacral vertebrae; A.M., No. F.90b7 from below; less than 
half natural size. 

Same specimen from side and above; larger than half 
natural size. 

di., diapophysis : par,, parapophysis. 
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PL.VTE XXXVII. 
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EXPLANATION OF PLATE XXXVIll. 


Fig. 1. MeioUinia platycvps Owen. Left shoulder girdle; A.M., No. 
F.lS4«)(i. 

„ 2. Mciolania phityccps Owen. Left Immeriis, ventral view; 

A.^NI., No. K.1204. 

„ 2. Aleiolania platyrepa Owen. Same speeimen from ulnar side. 

„ 4. Mciolania pJaiifcepH (.)w(*n. Kight luaruu’us, distal end, ven- 

tral vi(M\', A.M., No. F.40r). 

,, f). McioJania plaiijccps Ow^en. Same speeimen, distal end, dorsal 

view. 

„ r>. Mciolania naickayi, sp. nov. Left humerus, proxiiaal end, 

ventral view: A.^I., No. 17719. 

„ 7. Mciolania mackaifi. Kight humerus, distal end, ventral view, 

AM., No. F,'l7h57. 

,, 8, Mciolani(f mackayi. Same speeimen, distal end, dorsal view. 

hi.fo.ss., hieif)ital fossa; co., eoraeoid ; cct.coiid., eetoeondyle; 
ccic.cond., ecte[)ieondyle ; cctc.f., eetepicondylar foramen; 
cnf.cond., enloeondyle ; cnlc.cond., entepieondyle ; hd., head; 
pr.co., proeoraeoid ; rad.pr., radial proeess ; ac., seapula; 
nl.pr., ulnar proeess. 


All figures h'ss than half natural size. 





EXPLANATION OF PLATE XXXIX. 

McioUmia platyccps Owen. 

Fig. 1. Pelvis. A.M., No. F.18497, dorsal view: less than half 
nainral size. 

„ 2. Same, v(‘iilral view. 

,, ih Same, from left side. 

a<'., aeetahnlum ; d., ilium ; is*., isehinm ; pnbo- 

isehiadi(' foramen; p,pr., pectineal process of piihis; pr,pr,, 
prepubic process. 
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Plath XXXTX. 






EXP1.ANATION OF I»U\TE Xli. 


1. Meiolama plaiyccps Owen. Ri^ht femur; A.M., Nos. PM2()3, 
168r)cS; X \ about. 

„ 2. ^Iviolanuf platyccps Owen. Left femur from fibiilar side; 

Mines I )e])artment colleetioii ; less than half natural size. 

„ 2. I\I('ioJ(tnia niarkayi sp. nov. Riglit femur, proximal end, 

A.iM., No. F.lTbbr): slightly less than half natural size. 

„ 4. Mciolania nutckayi si), nov. Kij’ht tibia ; A.M., No. P.176G0; 

slightly less than half natural size. 

„ 5. Mriolania platyceps, mould, A.M., No. P.1049; slii»Ptly 

less than half natural size. 

JuL, head; trjoas., interlroehanterie, fossa; ir .major, tro- 
ehanter major; ir.'mhi., troehanter minor. 




EXPLANATION OP PLATE XLI. 


1,2. Ohlamys famigerator Iredale, type, riL^ht and left valve. 

2, 4. Chlamys perillMstris Iredale, type, loft and ri^ht valv(‘. 

, (), 7. Chlamys insiar Iredale, type, left valvi* adnlt, scnli)ture 
of adnlt, rij^'ht valve jnvenile. 




EXPLANATION OF PLATE XLII. 


Pig. 8. y cncricardia {excchior) sotiota 1 redale, type. 
„ 9. Nurulana oculaia Iredale, type. 

„ 10,11. Emarginnla cnrvami n Xy\n\ 

„ 12, 12. Emarginnla andtiiui Iredale, ty])e. 

„ 14. Scaphander illerehrosas Iredale, type. 

„ 15. Ohnism hracteata Iredale, type. 




Joyce K. Allan, del. 



KXPl^NATION OP PLATK XLJII. 


Fig. 

Jt 

yj 

V 
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If). Microsi'elf/w^ rccessa Iredale, type. 

17. CienaCrOlpiLs australis diffidens Iredale, type. 

18. Trigonostoyna vimmluyn Iredale, type. 

If). Faj' fahida Hedley. 

20. Stilapcx lactarius Iredale, type. 

21. Fax {tenuu'ostaita) Iredale, type. 

22. Oh(\r mulvcyaw Iredal(‘, type. 

23. Turritella sophiae Brazier, type {=sinimta Reeve). 

24. Cancel larior purpiirifornus anxifer Iredale, type. 




EXl’LANATION OF PLATE XLIV. 


Ni^cterihia (Sycierihia) fahozi^\). nov. Male liolotype. Dorsal view. 



MKC. ATSTIJ. .MTS., VOL. XIV. 


Llati: XI. IV. 



A, MrsGRAvi:, del. 



KXPA NATION OF PliATM XliV. 


Nycierihia {Nycivribia ) brcvicaiida sp. nov. 

Fig. 1,2. Male liolotype, dorsal and vontral views of abdomen. 
„ 3, 4. f<\‘niale allotype, dorsal and ventral views of abdomen. 

Nycierihia (Nycfrribia) falcozi s[) nov. 

Fig. 5. Male holotype, ventral view of thorax and abdomen. 

„ 6. Female allotypt*, dorsal view of abdomen. 

„ 7. Female allotype, ventral view of thorax and abdomen. 






EXPIiANATION OP PEATE XI AT. 


Fip:. 1. Zooeoial (iHail of (\ crassa looking down onto the 
eolony fj-orn the apex. The top of the drawiiij^' runs up to tin* apex 
and is eonsidered as distal; the bottom of the di’awin^ represents the 
ed<.*:es of the conical zoariuin, and is consider(‘d ])roximal. 

Fij'. 2. Part of the zoarium of (\ crassa showing’ the structure 
and detail of the ancliorin^; filament. 

Fiu. 2. Portion of the zoarium of (\ cnissa tilted on edae until 
the true zooecial ai)ei'tnre (‘an he st'en below the pfu’istomial aperture. 
Drawn fi-om zooeeia on tin* ed‘'(* of the eolony, tin* top of the (trawiiu! 
heiiii* distal < towards ajjex ) and tin* hottom pi’oximal ( ed^e of eolony ) . 

hhu’. -1. An avi(*nla riuni of (\ rntssa showiim’ the eentral cross- 
bar and the attached liL'ula. 

Fiji’, f). An enlar^‘(*d view of a filainent e(‘ll showing two com- 
munication pores in the basal wall. 

Drawinjjs made from a specimen from Ib-lS miles X.F. of 
Port Jackson, New South Wales, 7o-S0 fathoms. 




EXPLANATION OF PLATE XLVII. 


S(t('colahnus llaiurcntris I’eters. Male. Moree, N.S'.AV. 

Sho\viii<i' s(‘eoiulary ^ailar sae. 

„ nudicLuniatis De Vis. (V)ty[)e, female. 

„ iniitus sp. Typ(% male. 

Taphozous australis (lould. ^lale, sliovviii”’ detinite ^ndar 
sae. 

„ „ (lould. Femal(‘, sliowiim* nidiments 

of sae. 

,, (j c or g ianu s Thom'd^. Male. ] Sliowinjx absence 

}► of ^rular sae 

„ „ P>male.Jor its rndimtmis. 


e. Trains. 





KX1‘LANAT10N OF PLATE Xl.Vlll. 


1. iSaccolainms /larivcntris Peters. ]\Iak% Morop, N.S. Wale- 

Id. ,, ,, „ skull, upper view. 

2. ,, ni((li(‘h(niatus De Vis. Cotype, lVmal(‘. 

IC ,, mi. (ins sp. nor. Type, male. 

4. Taphozons australis Gould. Male. 

5. georgianns Thomas. Female. 

a. Side view of skull and mandil)]e. 

b. Under snrfaee f)f skull, 
e. Upper surface of skull. 






EXri^NATION OF PLATF KIJX. 


I:<ainaris cdcaiuor Otrilby. Ilolotypo of AriKHjJoRSHH maihiae, 171 mni. 
loii^, iVorn N.K. of ( lloneostoi* lload. 



J' 



A. li. LIAK'U, del. 
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bivaricosus, Placostylus . . 41 

blandus, CuLAMYS .. .. 253 

bleekeri. Arnoglossus . . 346 
(Arnoglossus) .. 346 
boddaertii, Cyclodus . . 73 

boulengeri, Varanus , . 135 

boutonii, Ablepharous . . 180 

Ablepharous (var.) 
metallicus . . . . 180 

Ablepharous (var.) 
peronii . . . . . . 180 

bracteata, Obrussa .. .. 269 

brazieri, Fusus . . . . 260 

Stilifer . . . . 270 

brevicarpalis, Periclimensis 

(Ancylocaris) .. .. 58 

breidcauda, ^YcrmiBiA 295,298 
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brevidigitata, Leucothoe 

85, 86, 87. 88 

brevirostris, Aprasia . . 128 

brunneus, Amphilochus . . 83 

Buccinum fasciatum . . 47 

maculosum . . . . 47 

spinosum . . . . 47 

tessellatum . . . . 47 

burtoni, Lialis . . 185 

burtonii, Lialis . . . . 185 

burtonis, Lialis . . . . 185 

bynoei, Heteronota . . . . 168 


cacatua, ImisTixJS .. .. 17 

cacatuae, Arnoglossus . . 348 

Samaris . . . . 348 

caeruleus, Cubiceps .. .. 15 

calauropomus, Callionymus 12 

calcaratus, Callionymus . . 10 

Calcite, Ardglen, New South 

Wales 219 

Callechelys marmoraius . . 14 

Callionymus achates .. 12 

calauropomus . . . . 12 

calcaratus .. .. 10 

Caluvrjcutkys, grossi 8 

Calliurichthys, 

japonicus 8 

curvicornis . . . . 11 

grossi . . . . . . 8 

japonicus . . 8 

lateralis . . . . 13 

limiceps . . . . 9 

longicaudatus . . . . 8 

lunatus . . . . . . 8 

macdonaldi . . . . 9 

macleayi . . . . 13 

ocellifer . . 13 

papilio . . . . . . 13 

phasis . . . . . . 9 

reevesii . . . . , . 8, 1 1 

valcnciennesi . . . . 9 

? Callionymus affinis .. 8 

calliscelis, Hyla ezvingii 

(var.) . . . . . . 182 

Calliurichthys, grossi, . . 

Callionymus .. .. 8 

japonicus, Calliony- 
mus 8 

calva, Cardita . . . • 254 

Venericardia . . 254, 255 

Cancellaria exigtia . 265, 266 

lactea 264 

laevigata . . . . 264 

maccoyi . . • • 264 

micra .... . . 265 

purpuriformis . . . . 264 

pnrpuriformis anxifcr 264 


Cancellaria scohina 
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265, 266 

tasmanica 

.. 264 

turriculata 

.. 266 

cancellata, Conescharellina 

Candida, Emarginula 

211, 212 
.. 257 

candidissima, Natica 

.. 156 

caninus, Argyropelecus 

.. 117 

capensis, Cubiceps 

.. 16 

capulus, Lunularia .. 

.. 198 

Lunulites 

.. 198 

Cardita calva . . 

.. 254 

carnea, Pinna 

.. 142 

Carpilius maculatus 

.. 54 

Cassis bicarinata 

. .46, 47 

coronata 

.. 47 

fimbria ta 

. .46, 47 

rumpfii . . 

.. 47 

caviterga, Pinna 

.. 147 

Celeripes vespertilionis 

.. 291 

Ceradocus riibromaculatus 

93, 94 

Ceramodactylus damceiis 

.. 168 

Cera T ocn ELYS sthenurus 

.. 225 

ccrelieus, Labrichthys 

7 

cerulcrus, Cossyphus 

7 

cerulcus, Labrichthys 

7 

ccrulictis, Labrichthys 

7 

cervinipcs, Uromys .. 

.. 31 

ceylanica, Pinna 

.. 143 

Chabazitr, Ardglen, New 

South Wales 

.. 219 

Chaetodon aureofasciatus 5, 6 

auriga (var.) setifer , 3 

lineolatus 

4 

lunula 

4 

mclanotus 

3 

rainfordi 

4 

setifer . . 

3 

vogahundus 

3 

C H aetodontrops, melanotus. 

T etragonopturus 

3 

Chalinolobus gouldi 

289, 295 

chathamensis, P E c T e 

N 

(Chlamys) 

.. 253 

Cheimarrichthys fosteri 

.. 19 

Chfxonia midas 

226, 233 

chemnilaii, Airina .. 

.. 149 

Pinna . . 

.. 149 

chilkensis, Niphargus 

.. 80 

Chiltonta australis .. 

.. 95 

mihkvaka 

.. 95 

subtenius 

.. 95 

Chironemus fergussoni 

.. 19 

marmoratus 

.. 19 

Chlamys antiaustralis 

251, 252 

asperrimus 

251, 253 

blandus . . 

.. 253 

famigerator 

.. 252 

instar 

.. 251 

perillustris 

.. 254 
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(Chlamys) chathamensis, 
Pfxten . . . . . . 253 

dichrotis, Pecten . . 253 

citrina, Natica .. .. 155 

citrinum, Uber .. .. 155 

citrinus, Polinices . . . . 155 

clarkei, Siphonalia . . . . 262 

Clausinella placida . . 255 
cohnnnare, Uber .. .. 155 

columnaris, Natica .. .. 155 

CoMiNELLA tenuicostata 262 

cominelloides, Phos . . . . 262 

comiuensalis, Lkucotjioe 85, 86. 88 
comptus, Fautor .. .. 258 

condilor, Conilurus . . . . 24 

Hapalotis . . . . 24 

Leporit.lus . . . . 24 

Mus 24 

CoNKscHARELLiNA ampulla 212, 304 
angulopora 

205. 206. 209, 212, 305 

cancellata .. 211.212 

conica 206 

crassa . . . . 212. 301 

depressa . . . . 212 

churnea . . 212, 304 

flabellaris .. .. 211 

mamillaia . . . . 210 

midtiarmaia . . . . 212 

philippiensis .. 211,303 

cnnica, Conescharellina .. 206 
CoNiLURUs albipes 27, 28. 30, 34 
a pi calls . . . . . . 32 

conditor . . . . 24 

constructor . . . . 28 

pcrsonatus . . . . 39 

conspicienda. Fax (tenuicos- 
tata) .. .. .. 262 

cnnspicillatus, Ptekopus . . 300 
constructor. Conilurus .. 28 

consutilis, Barbai.a .. 249 

conterminus. Fusiis (scJiou- 

tanicus) 260 

convexa, Schizoporella .. 201 
cordata, .. .. 14,3 

coronata, Cassis . . . . 47 

Drisonia . . . . 165 

Fascolaria . . . . 262 

Fascolaria australasia 261 
cof'onoides, Drisonia.. 165,177 

CossYPHUS cerulcrus .. 7 

crassa, Bipora . . . . 301 

Conescharellina 212,301 

Lunulites .. ..301 

Lunulites (Cupu- 
LARI a) .. .. .. 301 

crassipes, Eurystheus . . 93 

crenulatus, Salarias . . 124 

Cribrilina monoceros t. 203 
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Crinia georgiana . . . . 182 

georgiam (var.) a finis 182 
georgiana (var.) siolata 182 
sigmfera . . . . 182 

cristatus, Amphibolurus . . 173 
Samaris . . . . 349 

Ctenocolpus australis dif- 

fidens 267 

Cubiceps baxteri . . . . 15 

cacrulctis . . . . 15 

capensis . . . . 15 

gracilis . . . . . . 15 

cumingiana, Natica .. .. 160 

cumingii, Pinna . . . . 143 

cimcirostris Alopecosaurus 187 
(Cupularia) crassa, Lunu- 

LITKS 301 

curvamen, E margin ula . . 256 

airT'iVoniLf, Callionymus .. 11 

cyanogrnys, Labrichthys . . 7 

CvcLODUS Boddaertii . . 73 

Cyclopodia (Cyclopodia) 

pteropus 300 

ptcropus ..289,299,300 
simihs . . 289, 299, 300 

cyclorhynchus, Hyla aurca 

(var.) 181 

cygnea, Natica . . . . 161 

Cymatium zvaieriwusei . . 261 

D 

damccus, Ceramodactvlus . . 168 

Dasyurus znverrimis . . 76 

(dccipiens) bakeri, Fasco- 
laria 262 

Fascolaria .. .. 262 

decussata, Barbatia . . . . 249 

deiodosa, .. .. 156 

Natica 156 

Delma fraseri . . . . 170 

impar . . . . . . 170 

Delphinula t rig onost onto 263 
deltodes, Atrina .. .. 150 

Pinna 150 

Demansia .. .. 164 

psammophis . . . . 164 

Denisonia coronata . . . , 165 

coronoidcs . . 165, 177 

gouldii . . . . . . 165 

dcnticulata, Platypeza . . 309 
depressa, Conescharellina 212 
dcrhiana, Eublepharis . . 168 

Heteronata . . . . 168 

dichrous, Pecten (Chlamys) 253 
diemenensis, Leucothoe 85, 86, 88 
di fidens, Ctenocolpus aus- 

tralis 267 

dilecta, Venericardia .. 255 
Vimentum .. 254 
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(dilccta) excelsior Veneri- 

CARDIA 255 

Diplodactylus spinigcrus .. 170 
Diporophora australis . . 174 

bilineata . . . . 174 

ivinneckci . . . . 174 

dolabrata, Pinna . . . . 144 

dollfusi, Stenothoe .. ..97,99 

? Stenothoe . . . . 99 

dorsalis, Limnodynastes . . 18v3 

Limnodynastes (var.) 
dumerili . . . . . . 183 

Limnodynastes (var.) 

typica 183 

draparnaudi, .. 155,160 

draparnaudii, ? Natica . . 155 

dumerili, Limnodynastes 

dorsalis (var.) .. .. 183 

dumosa. Pinna .. .. 152 

Pinna (var.) 153 

duplicata. Mucronella .. 198 

dux, Sarcoph \ga , . . . 68 

dyboivskii. Hyalella .. 91 

K 

ehurnea, Conescharellina 212, 304 
Ecsenius mandibularis . . 122 

Eoernia kinyii .. ,. 175 

tvhttei 176 

clcyans, F'labellipora .. 211 

Testudo . . . . 235 

elongaius, Hoplostethus .. 14 

Trachichthys .. 14 

Emarginella bajtila . . 257 
Emarginula amitana . . 257 
bajula . . . , . . 257 

Candida . . . , . . 257 

curvamcn . . . . 256 

hcdlcyi 257 

transenna . . . . 257 

pkosopon. S c a f o p s , 
grandisquama . . . . 343 

Epidromus, bednalli .. .. 260 

leptoskeles . . . . 260 

text nr at us . . . . 260 

ercmius, Varan us . . . . 175 

Eschara obliqua . . . . 190 

reniformis . . . . 190 

umbonala . . . . 209 

(Eschara) flabellaris, Bipora 211 
umbonato, Bipora , . 210 

Escharoides e^cavata .. 197 

prcTStans . . . . 197 

sauroglossa . . . . 198 

Eublepharis derhiana . . 168 

euglypta. Pinna .. .. 147 

Eurystheus crassipcs . . 93 

ihomsc ni . . . . 92 

Evistus huttonii . . . . 121 
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ewingii, Hyla 132 

Hyla (var.) calliscelis 182 
cxcavata, Escharoides . . 197 

Mucronella .. .. 197 

excelsior leguleja, Veneri- 

cardia 255 

excelsior, Venericardia . . 255 
Venericardia (dilecta) 255 
(excelsior) semota, Veneri- 
cardia 255 

exigua, Cancellaria 265,266 

P 


falcosi, Nycteribia 292, 296, 298 
famigerator, Chlamys . . 252 
fasciata, Mauuilla .. 154,157 

fasciaium, Buccinum . . 47 

fasciatus, Salaris . . . . 123 

Fascolaria australasia (var.) 

hakcri 261 

australasia coronata . . 261 

bakeri 261 

coronata . . . . 262 

decipiens . . . . 262 

(decipiens) bakeri . . 262 

Factor comptus . . . . 258 

legrandi tentabundus 258 
Fax (tenuicostata) con- 

spicienda . . . . 262 

fergusoni,. Platypeza 307,309 

fergussoni, Haplodactylus 19 
ferruginea. Pinna .. .. 142 

f estiva, Maera . . . . 93 

fibrosa, Natica . . . . 157 

filosa, Natica .. .. 157 

Ruma 157 

fimhriata. Cassis .. ..46,47 

flabellaris, Bipora (Eschara) 211 
Conescharellina .. 211 
flabcllata, Parmularia ob- 
liqua (var.) .. .. 190 

Schizoporella .. 190 

Flabellipora elegans .. 211 
flabelluni, Pinna .. .. 142 

flaviventris, Saccolaimus .. 315 
Taphozous .. 313,315 

Taphozous australis 

(var.) 316 

flemingiana. Mamma .. 156 

Natica 156 

Neverita . . . . 156 

flemingianum, Uber .. .. 156 

flindersi, Leucothoe . . . .85, 87 

fontana, Atyloides .. ..90,91 

fostcri, Cheimarrichthys . . 19 

frascri, Delma . . . . 170 

fryeri, N ycteribia . . . . 294 

Nycteribia (Acrocho- 
lidia) 299 
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fultoni, Neoniph ARGUS . . 79 

fumata, Pinna . . . . 145 

fumosus, Taphozous.. 313,332 

Fusus bednalli .. 260 

bednalli volaticus . . 260 

brasieri 260 

mestayer^ . . . . 260 

schoutanicus . . . . 260 

(schoutanicus) conter- 
minus . . . . . . 260 

waitei 261 


G 

gabr ieli, Atyloihes .. ..90,91 

gallcnsis, Stenothoe . .97, 99 
gamnia, Nerita melanostoma 

(var.) 1.‘'7 

Gammarus annflnrfa/W .. 91 

barringtonensis . . 91 

puJex . . . . . . 91 

Garnet, Bowling Alley Point, 

New South Wales . . 101 

georgiana, Crinia . . . . 182 


Crinia (var.) affinis 182 
Crinia (var.) stolata 182 
georgianus, Saccolaimus 331-336 
Taphozous, australis 


313. 336 

Gitanopsis antarctica . . 84 

bispinosa . . . . 83 

pusilla . . . . . . 84 

Glyptozaria opulenta . . 267 
Gonostoma australis .. 114 

raoiilcnsis .. .. 115 

gouldi, Chalinolobus 289, 295 

Nyctophilus .. .. 298 

Pteropus . . 289, 300 

gouldii, Atrina .. .. 150 

Drisonia . . . . 165 

Pinna . . . . . . 150 

Varan us .. .. 175 

gracilis, Cubiceps .. .. 15 

Leucothor . . 85, 86, 88 

grandis, Berylsma . . . . 261 

(grandis) levifida, Berylsma 261 
waitei, Berylsma . . 261 
(jrandisquama, Enoyprosopon, 

ScAEOPs 343 

Rhomboidichthys . . 343 
Rhombus . . 342, 343 

ScAEOPS . . . . 343 

granti, Taphozous .. .. 325 

granulifer, Turritella 266,267 

Grapsus latifrons . . . . 54 

griseocaerulcus, Mus . . 38 

griseola, Platypeza . . . . 309 

yrossi, Callionymus . . 8 

griineriana , Natica . . . . 160 
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gubernaculum, Pinna .. 153 
guentheri, Phyllodactylus 169 
guichenoti, Lygosoma (Liole- 

pisma) 177 

guilleaumei, Turritella . . 267 
guntheri, hAMVANYCivs .. 117 

guttata, Plagusia . . . . 350 

Rhinoplagusia . . 352 
Gymnodactylus miliusii .. 168 


H 

hanleyi, Pinna .. .. 151 

Hapalotis albipes . . . . 31 

a pica Us .. .. ..23,32 

arboricola . . . . 38 

conditor . . . . 24 

per sonata . . . . 38 

(Hapalotis) tompsoni, Mus 39 
Haplodactylus fergtissoni . . 19 

hargravei, Taphozous 313, 316 

hedleyi, Emarginula . . 257 
Helcogramma medium . . 22 

Helicobia australis . . . . 69 

Helioporus albopunctatus . . 182 

Helix mamillarus . . . . 161 

mammillarus . . . . 161 

(Hemiergis) peronii, Lyco- 

soma 178 

hemigymnus, Argyropelecus 117 
Heteronota byncei . . . , 168 

derbiana . . . . 168 

Hiantopora perforata . . 203 
(Hinulia) labillardieri .. 177 

leseieurii . . . . 177 

monotrepis . . . . 177 

quoyi, Lygosoma . . 177 

trilineatum . . . . 177 

Hippopus hippopus .. .. 138 

(Hiulia) monotrepis, Lygo- 
soma 177 

Hoplostethus elongatus . . 14 

horridus, Moloch . . . . 174 

howensis, Sarcophaga . . 65 

hoyi, Pontoporeia . . . . 91 

huttonii, Evistus . . . . 121 

Platystethus . . 121 

Hyalella australis .. .. 95 

dybowskii . . . . 91 

jelskii . . . . . . 91 

hibomirskii . . . . 91 

Hyla adelaidensis . . . . 181 

aurea 181 

aurea (var.) cycloryn- 
chus . . . . 181 

ewingii 182 

eivingii (var.) callis- 

celis 182 

hystrix, Pinna . . . . 152 
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Ieracidea berigora . . 


29 

lactarius, Stilapex .. 

.. 270 

illecebrosus, Scaphander 


269 

laevigata, Cancellaria 

.. 264 

impar, Delma . . 


170 

Icevis, Nephurus 

.. 166 

impark ornis, Leucothoe 


87 

Lampanyctus guntheri 

.. 117 

incisa, Lunulites 


206 

Townsendi 

.. 115 

Turritella 


267 

lanceolate, Bipora 

208, 211 

incurva, Pinna 


144 

Zeuglopora 

.. 208 

incurvata, Pinna 

141, 153 

lata. Pinna .. 

.. 153 

inermis, Pinna 


144 

lateralis, Callionymus 

.. 13 

inflata, Atkina 


151 

latifrons, Grapsus 

.. 54 

Pinna . . 


151 

Metopograpsus 

.. 54 

SCOPIMERA 


49 

latreillei, Listropoda 

.. 291 

Iniistius cacatua 


17 

lauretanae, Terebra . . 

.. 268 

pavoniniis 


17 

(lauretanae) tabifica,TEKEVRA 268 

imianis, Taphozous a finis 


Leda obolella . . 

.. 250 

(var.) 


316 

legrandi tentabundus, Fautor 258 

instar, Chlamys 


251 

legtileja, Venericardia 

ex- 

integer, Parmularia 


195 

celsior 

.. 255 

invcstigatoris, Scopimera 


53 

Leporillus apicalis . . 

.. 32 

Ironomyia wacnlata .. 

306, 312 

condiior 

24 

isosceles. Pinna 


145 

jonesi 

27, 34, 35 




Lepralia angela 

.. 198 

.1 



japonica 

.. 196 




monoceros 

.. 203 

jacksoni ensis , Sen i zo porella 

200 

obliqua . . 

.. 196 

japonica, Atyluides . . 


91 

leptorhynchus, Lialis 

.. 185 

LeI'RALIA 


196 

leptoskeles, Epidromus 

.. 260 

Petr ALT A 


196 

lescieurii, Lygosoma (Hinu- 

Pinna .. 


149 

lia) 

.. 177 

Plagusia 


350 

Leucothoe antarctica 

..85, 88 

Rhinoplagusia 


350 

assimiiis 

.. 87 

Usinosita 


350 

brevidigitata 

86, 87, 88 

japonicus, Callionymus 


8 

commensalis 

85, 86, 88 

jeffreysiana, Lima 


251 

diemenensis 

85, 86, 88 

jelskii, Hyalella 


91 

flindersi 

..85, 87 

jicari, Lialis . . 


187 

1 gracihs 85, 86, 88 

johanseni, Synurella 


91 

impancorms 

.. 87 

jonesi, Leporillus . . 27, 34 

35 

lilljeborgia 

..87, 88 

jtikesii. Natica 


156 

fniersi 

..87, 88 

Uber 


156 

novae-hollandiae 

..86, 87 




spinicarpa 85, 

86, 87, 88 
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traillii 

..85, 88 




tridens . . 

..85, 88 

kingii, Egeh^i A 


175 

Icvifida, Berylsma (gra 

ndis) 261 

kochi, Scopimera 

51, 52, 53 

Lialis bicatenata 

.. 185 




burtoni . . 

.. 185 

L 



burtonii 

. . 185 




burtonis 

.. 185 

labillardieri, Lygosoma 



jicari 

.. 187 

(Hinulia) 


177 

leptorhynchus . . 

.. 185 

Labrichthys cerelieus 


7 

punctata 

.. 185 

ceruleus 


7 

lilljeborgia,, Leucothoe ..87,88 

cerulicus 


7 

Lima (Bassi) benthonim- 

cyanogenys 


7 

bifer 

.. 251 

labyrintheum, Uber . . 


156 

bassii 

.. 251 

lac'tea, Cancellaria 


264 

jeffreysiatta 

.. 251 

Mamillaria . . 


160 

multicostata 

.. 251 

Mammillaria 


154 

nimbi fer 

.. 251 

Natica . . 


160 

limatella, Barbatia . . 

.. 249 

Naticina 


155 

limiceps, Callionymus 

9 
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Limnodynastes dorsalis .. 183 
dorsalis (var.) dume- 

rili 183 

dorsalis (var.) typica 183 
iasmaniensis . . 183 

Limatula strangei .. .. 251 

lineatus, Tympanocryptus 174 
lineolatus, Chaetodon . . 4 

Tetragonoptrus, Oxy- 

CHAETODON . . , . 4 

lineo-ocellatus, Ablepharous 181 
Ablepharous (var.) 
adelaidensis . . . . 181 

Linophora, auriga, Tetra- 
gonoptrus . . . . 3 

vagabundus, Tetrago- 
noptrus 3 

(Liolepisma) guichenoti, 
Lygosoma . . . . 177 

trilineatum Lygosoma 177 
? Lipoptena tolisina . . . . 298 

Listropoda latreiUei . . . . 291 

tolisima . . . . 298 

(Listropodia) parilis, Nyc- 
TERIBIA . . . . 290, 298 

sarasini, Nycteribia 290,299 
stylidiopsis, NvcrmiBiA 298 
Ihnngstonei, Selenaria . . 199 
hbata, Parmui.aria obliqua 

(vaLT.) 192 

longicaudatus , C allion ymus 8 
longicorniSf Montagua ..96,99 
longirostris, Stigmatophora 20 
lubomirskii, Hyalella 91 

lucetia, Vinciguerria .. 115 

lunatus, Callionymus .. 8 

lunula, Chaetodon . . . . 4 

Lunularia capulus . , . . 198 

repLindus . . . . 200 

Lunulites angulopora .. 205 

capulus 198 

crassa . . . . . . 301 

(Cupularia) crassa 301 
incisa . . . . . . 206 

patelliformis . . . . 198 

Lygosoma (Hemiergis) 

peronii . . . . . . 178 

(Hinulia) lahillardieri 177 
leseicurii.. 177 
monotrepis 177 
quoyi . , 177 

trilineatum 177 
(Hiulia) monotrepis 177 
(Liolepisma) guiche- 
noti 177 

(Liolepisma) trilinea- 
tum . . . . . . 177 

(Rhodona) bipes .. 179 

(Rhodona) planiven- 
tralis 178 
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Lygosoma (Rhodona) punc ^ 


tatovittatum . . . . 180 

M 

maccoyi, Cancellaria . . 264 
macdonaldi, Caluonymus .. 9 

mackayi, Meiolania . . . . 239 

macleayi, Callionymus .. 13 

maclennani, Oxyuranus .. 42 

macneilli, Parmularia . . 194 
maculata, Ironomyia 306, 312 
maculatus, Amphibolurus .. 172 

Carpilius . . . . 54 

maculosum, Buccinum .. 47 

madida, Pinna . . . . 146 

Maera f estiva . . . . 93 

ramsayi 93 

spinosa 93 

magniarmaia, Bipora . . 206 
magnifica. Pinna .. .. 143 

mamilla, Natica . . . . 161 

Mamillaria lactca . . . . 160 

ntamillaris, Ruma . . . . 161 

mamillarus, Helix . . . . 161 

mamillata, Bipob A .. .. 209 

Conescharellina . . 210 
Mamma dciodosa .. 156 

flemingiana . . . . 156 

pes-clephantis . . , . 160 

pyriformis . . . . 161 

straminca . . . . 158 

mammata Albula . . . . 157 

mammatum, Uber . . . . 157 

Mammilla fasciata .. 154,157 

mammilla, Nerita . . 154, 161 

Neritoides . . . . 155 

Uber 158 

Mammillaria lactca .. 154 

mammillarus , Helix . . . . 161 

mandibularis , Ecsenius . . 122 

manudens, Amphilochus . . 85 

marionis, Amphilochus . . 84 

marmoratus^ Callechelys . . 14 

Chironemus . . . . 19 

Phyllodactylus . . 169 

maura, Natica .. .. 159 

POLINICES . . . . 159 

Ruma 159 

Maurolicus amethystopunc- 

tatus 114 

australis .. .. 114 

pennanti .. .. 115 

pennanti australis .. 115 

medium, Helcogramma .. 22 

Tripterygion . . . . 22 

Meiolania argentina 223, 240 
mackayi . . . . 239 

minor 225 

ozveni . . 223, 240, 241 
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Meiolania plafyceps .. 225 
melanochila, Natica . . . . 159 

melanops, Amphilochus .. 82 

melanostoma, Natica 159, 162 
Naticaria . . 154, 155 

Nerita 159 

Nerita (var.) gamma 157 
Neverita . . . . 159 

Ruma 159 

melanostomoide, Natica . . 158 

melanostomoidesy Natica .. 158 

Ruma 158 

Uber 158 

melanotus, Chaetodon . . 3 

Tetragonoptrus, Chae- 

TODONTROPS . . . . 3 

mellosum, Uber . . . . 158 

menkci, Pinna . . 147, 149 

mestayerae, Fusus . . . . 260 

metallicus, Ablepharous bou- 

tonii (var.) .. .. 180 

Metopograpsus latifrons . . 54 

micra, Cancellaria . . . . 265 

Microsveltia rccessa . . 265 
midas, Chelonia . . 226, 233 

miersi, Leucothoe . . . .87, 88 

miersii, Montagua .. ..96,99 

Montaguana . . . . 99 

Probolium . . . . 99 

Stenothoe . . . . 99 

mihiwaka, Chiltonia .. 95 

miliusii, Gymnodactylus .. 168 

Miniopterus oMJ^rcf/w .. 299 
minor, Meiolania . . . . 225 

Miolania platyccps . . . . 225 

misera, Sarcophaga . . . . 67 

mittrei, Natica .. .. 155 

mixtus, Saccolaimus . . 322 
Taphozous . . . . 315 

mogkii. Rhombus . , . . 342 

molimen, Placamen placidum 256 
mollttscensis, Atya . . . . 57 

Moloch horridus . . . . 174 

moluccensis, Pinna . . 146, 148 

Molybdite 105 

monoceros, Arachnopusia 203,204 
Cribrilina . . . . 203 

Lepralia . . , . 203 

monotrepis , Lygosoma 

(Hinulia) .. .. 177 

Lygosoma (Hiulia) 177 
montagnui, Acrocholidia . . 290 
Montagua longxcornis . .96, 99 

miersii . . . . . .96, 99 

Montaguana miersii . . 99 

montanus, Niphargus .. 79 

mortoni, Niphargus . . . . 79 

Mucronella duplicata .. 198 

excavata . . 197 

prastans . . • • 1^^7 
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LINA 

.. 212 

multicostata, Lima . . 

.. 251 

mulveyana, Obex 

.. 259 

mundus, Scaphander 

.. 269 

muricata. Pinna 

.. 146 

Mus arboricola 

.. 39 

conditor 

.. 24 

griseocaeruleus 

.. 38 

(Hapalotis) tompsoni 39 

novae zelandiae 

.. 38 

rattus rufescens 

.. 39 

tamarensis 

.. 39 

variabilis 

38 

Myctophum toivnsendi 

.. 115 

N 

Naricava angasi 

.. 257 

nasutus, Ophiopsiseps 

128, 131 

Ophioseps 

126, 127 

naialettsis, Scaeops . . 

.. 343 

Natica alba 

.. 160 

aurantia 

.. 159 

candidissima 

.. 156 

citrimi . . 

. . 155 

columnaris 

.. 155 

cumingiana 

.. 160 

cygnea . . 

.. 161 

dewdosa 

.. 156 

drcparnaiidi 

155, 160 

fibrosa . . 

.. 157 

filosa 

.. 157 

flemingiana 

.. 156 

gruneriami 

. . 160 

jukesii . . 

. . 156 

lacica 

.. 160 

mamilla . . 

.. 161 

maura 

.. 159 

melanochila 

.. 159 

melanostoma 

159, 162 

melanostomoide 

.. 158 

melanostomoidcs 

.. 158 

midus 

,. 139 

mittrei . . 

.. 155 

opaca 

.. 159 

pallium . . 

.. 160 

pes-^ lephantis . . 

.. 160 

powisiana 

.. 160 

pyriformis 

.. 161 

rufa 

.. 160 

sebcc 

.. 161 

sigaretina 

.. 162 

simicc 

.. 162 

straminea 

.. 158 

sulphurea 

.. 158 

umbilicata 

.. 161 

vestalis . . 

.. 161 

? Natica draparmudii 

.. 155 

Naticaria melanostoma 

154, 155 



364 


RECORDS OF THE AUSTRALIAN MUSEUM. 


PAGE 


Naticella aurantia . . . . 155 

Naticina lactea . , . . 155 

Natrolite, Ardglcn, New 

South Wales . . . . 219 

neapolitanus, Amphilochus 82 
NeONIPH ARGUS fultofii . . 79 

spenceri . . . . 79 

Nephurus Icevis . . 166 

platurus . . . . 167 

Nerita albumen . . . . 155 

mammilla . . 154, 161 

melanostoma . . . . 159 

melanostoma ( v a r . ) 

gamma 

nuxcastanea . . . . 159 

Neritoides mammilla . . 155 

Neverita albumen . . . . 155 

ftemingiana .. .. 156 

melanostoma .. . . 159 

nidus, Natica 139 

nigra, Atrina 151 

Pinna . . 141, 142, 151, 153 

nigricans, Pinna . . . . 151 

nigrina, Pinna . . 151, 153 

nigrolutea, Tiliqua 72, 73, 77 
nimbifer, Lima . . . . 251 

Niph ARGUS australiensis . . 80 

chilkensis . . . . 80 

montanus . . . . 79 

mortoni , , . . . . 79 

pulchellus . . . . 79 

norvegicus, Rattus . . . . 41 

notata, Plagusia . . . . 350 

Notechis ater ,, . . 166 

scutatus . . . . 165 

scutatus (var.) niger 165 
(Notornis) Porphyrio 241 

novae-hollandiae , Leucothoe 86, 87 
Pakaleucothoe 86, 87, 88 
novae zelandiae, Mus . . 38 

nuchalis, Demansia . . . . 164 

Nuculana oculata .. .. 250 

nudicluniatus , Saccolaimus 

314, 315, 325 
Taphozous . . . . 313 

nudiventris, Saccolaimus . . 328 
nuxcastanea, Nerita .. .. 159 

Polinices . . . . 159 

nuxcastaneum, Uber .. .. 159 

Nycteribia (Acrocholidia) 

fryeri 299 

(Acrocholidia) 

oceanica . . . . . . 292 

brevicauda . . 295, 298 

falcosi .. ..292,296,298 

fryeri 294 

(Listropodia) parilis 

290, 298 

(Listropodia) sarasini 


290,299 
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Nycteribia (Listropodia) 

siylidiopsis . . . . 298 

oceanica . . . . 289 

parilis . . . . . . 298 

pedicularia . . . . 291 

pteropus . . 289, 300 

roylix 299 

sykesi 299 

vespcriilionis . . . . 290 

Nyctophilus gouldi .. .. 298 
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Obex mulveyana . , . . 259 

obliqua. Eschar a . . . . 190 

Lepralia . . . . 196 

Parmularia .. 190,205 

Farm ul aria (var.) 

flabellata . . . . . . 190 

Parmularia (var.) 

lobata 192 

obolella, Leda . . . . . . 250 

(obolella) tellinaeformis, Ova- 

LEDA . . . . . . 250 

Obrussa bracteaia . . . . 269 

occipitalis, Tiliqua .. .. 176 

oceanica, Nycteribia .. 289 

Nycteribia (Acrocho- 
lidia) 292 

ocellifer, Callionymus . . 13 

octolineata, Aprasia . . . , 130 

oculata, Nuculana .. .. 250 

olim, Polinices . . . . 257 

opaca, Natica . . . . 159 

opacum, Uber .. .. .. 159 

opercularis, Rainfordia . . 120 

Ophiopsiseps nasutus 128, 131 

Ophioseps nasutus . . 126, 127 

rcpens 126, 127, 131, 132 

opularia, Glyptozaria . . 267 

opu Icn f a, TuRRnELLA .. 267 

ornata, Rhynchcedura . . 167 

oniatus, Amphibolurus . . 173 

Samaris .. .. 349 

Ovaleda (obolella) tellinae- 
formis . . . . . . 250 

tellinaeformis . . . . 250 

ozvcni, Mf.iolania 223,240,241 
Oxychaetodon, lineolatus, 

Tetragonoptrus . . 4 

OxYURANUS maclennani .. 42 

P 

pagodula, Turritella 266,267 

Palaemon sp. .. ..58 

pallium, Natica .. .. 160 

Papanoko 19 ‘ 

papilio, Callionymus . . 13 

Paraleucothoe novae-hoU 
landiae . . . . 86, 87, 88 
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par alts, Nycteribia . . 298 

Nycteribia (Listro- 
podia) .. .. 290,298 

Paraplagusia unicolor .. 353 
Paratya ausiraliensis . . 57 

Parmularia integer . . . . 195 

lobata 192 

ntacneilli . . . . 194 

obliqua . . . . 190, 205 

obliqua (var.) flabellata 190 
Parorchestia sylvicola .. 90 

patclUformis, Lunulites .. 198 

pavoninus, Iniistius . . . . 17 

Xyrichthys .. .. 17 

Pecten chathamensis . . 253 
(Chlamys) dichrous 253 
pcctinata, Pinna . . 143, 149 

Pinna (var.) beta .. 151 

pedicularia, Nycteribia .. 291 
Prdiculus vcspertilionis . . 290 
peli, Taphonycteris . . 314 

penna, Pinna 151 

pennanii australis, Mauroli- 

cus 114 

Maurolicus .. .. 115 

Pentaceros ricJtardsoni . . 18 

pcrcula, Amphii'Rion .. 58 

perforata, Hiantopora . . 203 
perforatus, Saccolaimus .. 331 
Periclimensis (Ancylo- 

caris) brevicarpalis . . 58 

perillustris, Chlamys .. 254 
peronii, Ablepharous boutonii 

(var.) 180 

Lycosoma (Hemiergis) 178 
Peropus varicgatis . . . . 170 

per sonata, Hapalotis . . 38 

personatus, Conilurus . . 39 

pes-elephantis, Mamma . . 160 

Natica 160 

Uber 160 

Petralia japonica . , . . 196 

phasis, Callionymus . . 9 

philippicnsis , Bipora . . . . 304 

Conescharellina 303,304 
philippinensis , Conescharel- 
lina 211 

Phos coniinell aides . . . . 262 

fabidus 262 

Phthiridium biarticulata . . 291 
vespertilionis . . . . 291 

Phyllodactylus nuentheri 169 
marmoratus . . . . 169 

Pinna aequilatera . . . . 146 

angustata . . . . 148 

assimilis . . . . 149 

atrata 141 

atropurpurea 144 

attenuata . . . . 144 

australis . . . . 143 
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.. 147 

ceylanica 

.. 143 

chemnitzii 

.. 149 

cordata 

.. 143 

cumingii 

.. 143 

deltodes 

.. 150 

dolabrata 

.. 144 

dumosa 

.. 152 

euglypta 

.. 147 

ferruginca 

.. 142 

flabelluni 

.. 142 

fumata . . 

.. 145 

gouldii . . 

.. 150 

gubernaculum . . 

.. 153 

hanlcyi . . 

.. 151 

hystrix . . 

.. 152 

inctirva . . 

.. 144 
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141, 153 

inermis . . 

143, 144 

inf lata . . 

.. 151 

isosceles 

.. 145 

japonica 

.. 149 

lata 

.. 153 

madida . . 

.. 146 

magnifica 

.. 143 

mcnkci . . 

147, 149 

mohiccensis 

146, 148 

muricata 

.. 146 

nigra 

.. 141 

nigricans 

. . 151 

nigrina . . 

151, 153 

pcctinata 

143, 149 

pectinata (var.) 

beta. 151 

penna 

.. 151 

ramulosa 

.. 143 

regia 

.. 146 

relicosa 

.. 143 

rudis 

142, 151 

rudis (var.) beta 

.. 153 

rotiindata 

. . 143 

saccata . . 

.. 152 

scapula . . 

.. 148 

senticosa 

.. 142 

serra 

.. 151 

serrata 

.. 151 

sp, . . 144, 

146, 149, 153 

squamosa 

.. 143 

Strang ei 

.. 152 

stutchburii 

.. 144 

tasmanica 

.. 153 

tasmanica (var.) i 

du mosa 153 

tateana . . 

.. 143 

vespertina 

.. 147 

vexilhim 

.. 150 

virgata . . 

.. 148 

vitrea 

.. 151 

zealandiae 

.. 146 

zelandica 

.. 142 
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? Pinna bicolor . . . . 146 

PiSANiA tenuicostaia . . 260 

pictachia, Arca . . . . 249 

(Pistachia) separata, Bar- 

BATIA 
sp. 

Placamen placidum 

placiaum molimen 
(placidum) subrobo- 
ratum 
roboratum 

placida, Clausinella 

Venus .. .. 255,256 

placidum molimen, Placa- 
men 

roboratum, Placamek 
(placidum) subroboratum 
Placamen 

Placostylus hivaricosus 
Plagusia guttata 
japonica 


notata 
unicolor 
planiventralis , Lygosom 

(Rhodona) 

platurus, Nephurus .. 
platyceps, Meiolania 
Platypeza acuminata 
denticulata 
fergusoni 
griseola 

^atyspira, Terebra 
Platystethus huttonii 
poecilurus, Scaeops . . 
poliocephiilus, Pteropus 
P oLINiCES albus 
aulacoglossa 
citrinus .. 
maura . . 
nuxcastanea 
olim 


stmta 

Pontoporeia affinis .. 
hoyi 

^rphyriacus, Pseudechis 
Porphyrio (Notornis) albus 241 

powisiana, Natica . . . . 160 

powisianum, Uber . . . . 160 

prasinus, Varanus . . . . 136 

prccstans, Escharoides . . 197 

Mucronella . . . . 197 

Smittia . . . . 198 

^estans, Romancheina . . 198 

PROBILIUM miersii . . . . 99 

proximo, Scopimera . . . . 53 

^ammophis, Demansia . . 164 

Pseudechis australis . . 164 

porphyriacus . . . . 166 

scutellatus . . . . 43 

Pseudolabrus tetricus . . 7 


249 

249 

256 

256 

256 

256 

255 


256 

256 


256 

41 

350 

350 

350 

353 
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167 
225 
310 
309 
307, 309 
309 
268 
121 
343 
300 

154 
139 

155 
159 
159 
257 
162 

91 
91 
166 


PsEUDOPENTACEROs richord- 

soni 18 

PsuEDOPHRYNE hibronii . . 183 

Pteropus conspicillatus . . 300 
gouldi . . . . 289, 300 

poliocephalus . . . . 300 

pteropus, Cyclopodia 289, 299, 300 
Cyclopodia ( Cyclo- 
podia) 300 

Nycteribia .. 289,300 

pulchella, Avrasia 126. 127, 129, 130 
pulchcUuS, NiPH ARGUS . . 79 

pulex, Gammarus .. .. 91 

punctata, Lialis . . . . 185 

punctatovittatum, Lygosoma 

(Rhodona) .. .. 180 

purpuriformis anxifer, Can- 

cellaria 264 

Cancellaria . . . . 264 

pusilla, Gitanopsis . . . . 84 

pyriforme, Uber . . . . 161 

pyriformis, Mamma . . 161 

Natica . . . . 161 


Q 

Quartz, Tingha, N.S.W. .. 110 

quoyi, Lygosoma (Hinulia) 177 

R 


radula, Arca 249 

rainfordi, Chaetodon . . 4 

Rainfordia opercularis . . 120 

ramsayi, Maera . . . . 93 

ramulosa) Pinna . . . . 143 

raoulrnsis, Gonostoma .. 115 

Vinciguerria .. 115 

Rattus norveyicus . . . . 41 

rattus . . . . . . 38 

rufescens, Mus . . 39 

reccssa, Microsveltia . . 265 

reevesii, Callionymus .. 8,11 

regia, Pinna 146 

reniformis, Eschara 190 

repandus, Lunularis .. 200 

repens, Aphasia . . 129, 132 

Ophioseps 126, 127, 131, 132 
reticosa, Pinna . . . . 143 

reticulatus, Amphibolurus. 171 

Rhinoplagusia guttata .. 352 

japonica , . . . 350 

(Rhodona) bipes, Lygosoma 179 
planiventralis . . . . 178 

punctatovittatum . . 180 

Rhomboidichthys grandis- 
quama . . . . . . 343 

spiniceps . . . . 343 

Rhombus grandisquama 342, 343 
mogkii . . . . . . 342 
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Rhynchcedura ornata 

167 

richardsoni, Pentaceros 

18 

Pseudopentaceros 

18 

rivulatus, Salarias . . 

125 

roboratum, Placamen placi 


dum 

256 

Romancheina presians 

198 

rotundata, Pinna 

143 

royanus, Teleochilus 

259 

f N ycteribi a 

299 

rubroniaeulatus, Ceradocus 

93, 94 

rudis, Pinna . . . . 142, 151 

pinna (var.) beta 

153 

rufa, Natica 

160 

rufeseens, Mus rattus 

39 

rugos^s, Trachysaurus 

176 

Ruma filosa 

157 

mamillarus 

161 

maura 

159 

melanostoma 

159 

melanostomoidcs 

158 

simicc 

162 

rumpfii. Cassis 

47 


S 


saceata, Pinna 

.. 152 

Saccolaimus flaviventris 

.. 315 

georgianus 

331-336 

mixttis . . 

.. 322 

nudicluniatus 314, 

315, 325 

nudh'cntris 

.. 328 

per for at us 

.. 331 

saccolaimus 

.. 328 

saccolaimus, Taphonycteris 314 

Taphozous 

314, 328 

Salarias atratus 

.. 125 

crenulatus 

.. 124 

rivulatus 

. 125 

Salaris fasciatus 

. . 123 

Sam ARTS cacatuac 

348 

crista t us 

. 349 

ornalus . . 

. . 349 

sarasini, Nycteribia (Lis- 

tropodia) 

290, 299 

Sarcophaga beta 

..65. 66 

dux 

.. 68 

hoivensis 

.. 65 

mis era 

.. 67 

Sarepta f tellinaeformis 

.. 250 

sauroglossa, Escharuides 

.. 198 

Scaeops arandisquama 

.. 343 

grandisquama, Engy- 

prosopon . . 

. . 343 

natalensis 

.. 343 

poecilurus 

.. 343 

Scaphander illecebrosus 

.. 269 

mundus . . 

.. 269 

iatei 

.. 269 

scapula, Pinna 

.. 148 
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ScHizopoRELLA acuminata .. 200 


convexa . . . . 201 

flabellata , . . . 190 

jacksoniensis . . . . 200 

schoutaniciis, Fusus .. .. 260 

(schoutanicus ) conterminus, 

Fusus 260 

seine aides, Tiliqua 72, 73, 77 

scobina, Cancellaria 265, 266 

ScoPiMERA inflata . . . . 49 

investigatoris . . . . 53 

koehi . . . . 51, 52, 53 

proximo . . . . 53 

sigillorum . . . . 53 

scutatus, Notechis . . . . 165 

Notec HIS (var.) niger 165 

scutellatus, Pseudechis . . 43 

sebet, Natica .. .. .. 161 

Uber 161 

segmentatiim, Tripterygion 20 

Selenaria livingstonei . . 199 

semieostata, Pinna . . 143, 146 

semota, Venericardia {ex~ 

eelsior) .. .. .. 255 

sentieosa, Pinna .. .. 142 

separata, Barbatia ( Pistachia ) 249 

serra, Pinna 151 

serrata, Pinna .. .. 151 

setifer, Chaetodon .. .. 3 

Chaetodon au r i g a 

(var.) 3 

sign retina, Natica . . . . 162 

sigillorum, Scopimera .. 53 

signifera, Crinia .. .. 182 

simiev, Natica .. .. 162 

POLINTCES .. .. 162 

Ruma 162 

Ubkk 162 

similis, Cycix)POI)ia . . 289, 300 

simioidrs, Uber . . . . 162 

simplex, Terebra .. .. 268 

sinuata, Turritella . . . . 267 

SiPfiONAUA clarkei . . . . 262 

Smittia prrrstans .. .. 198 

sophiac, Turritella . . . . 267 

spenceri, Neoniphargus . . 79 

spinicarpa, Leucothoe 85, 86, 87, 88 
spiniceps, Rhomboidichthys 343 
spinigenis, Diplodactylus .. 170 

spinosa, Maera . . . . 93 

spinosum, Buccinum . . . 47 

squamosa. Pinna .. .. 143 

squamostis, Amphilochus . . 84 

Stenothoe adhaerens . . 99 

assimilis . . . .97, 99 

dollfusi 97,99 

gallensis .. ..97,99 

miersii 99 

valida 95, 99 

validus 95, 99 
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? Stenothoe dollfusi .. 99 

Sternoptychides amabilis 117, 118 
sthenurus, Ceratochelys . . 225 
Stigmatophora longxrostris 20 
Stilapex lactarius . . . . 270 

Stilifer brasieri . . . . 270 

siolaia, Crinia georgiana 

(var.) 182 

straminea, Mamma . . 158 

Natica 158 

strangei, Atkina .. .. 152 

Limatula . . . . 251 

Pinna 152 

stricta Admeta . . . . 265 

Admete . . . . 266 

striolata, Atya . . . . 55 

stutchburii. Pinna . . . . 144 

stylidiopsis, Nycteribia (Lis- 

tropodia) .. .. 298 

snbroborata, Venus . . . . 256 

suhroboratum, Placamen 

(placidum) . . . . 256 

siibtenius, Chiltonia . . 95 

snlphurca, Natica .. .. 158 

sykcsi, Nycteribia .. .. 299 

sylvaticus, Talitrus . .89, 90 
sylvestris, Trtcholimines . . 241 
sylvicola, Parorchestia . . 90 

Symphurus unicolor . . 353 
Synurella johanseni . . 91 

'r 

tabidus, Piios 262 

tabifica, Terebra (lauretanae) 268 

Talitrus sylvaticus . . . .89, 90 

tamarensis, Mus . . . . 39 

Tandanus tandanus . . . . 271 

Taphonycteris affinis . . 314 

peli 314 

saccolaimus . . , . 314 

Taphozous affinis .. .. 328 

affinis (var.) instgnis . 316 

australis . . 313, 332, 336 

australis (var.) flavi- 
ventris . . . . . . 316 

australis georgianus 313, 336 
flaviventris . . 313, 315 

fumosus . . 313, 332 

grant i 325 

hargravei . . 313, 316 

mixtus . . . . . . 315 

nudicluniatus . . 313 

saccolaimus . . 314, 328 

sp 322 

tasmanica, Atrina .. .. 152 

Cancellaria . . . . 264 

Pinna . . . . 152, 153 


Pinna (var.) dumosa 153 
tasmaniensis, Limnodynastes 183 
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tateana. Pinna . . . . 143 

tatei. Scaphander .. .. 269 

Teleochilus royanus . . 259 
tellinaeformis, (Dvaleda obo- 

lella 250 

OVALIDA . . . . 250 

? tellinaeformis, Sarepta .. 250 
tentabundus, Fautor legrandi 258 
tenuicostata, Cominella . . 262 
PiSANIA .. .. 260 

(tenuicostata) conspicienda. 

Fax 262 

Terebra lauretanae . . . . 268 

(lauretanae) tabifica 268 
plaiyspira . . . . 268 

simplex . . . . . . 268 

tessellatum, Buccinum . . 47 

Testudo elegans . . . . 235 

Tetragonoptrus, Chaeto- 
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